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Ihio i s to Qifftitr l ^ t Sir* HaiNM^ ^mx mmA «M»i«ft 
Ma.«0t«d «heiaiQals ca Hko gonads and Vipyodfteldaa of 
thfttAaoMttg irtiffliMJBjT ?• (HatcropttaniiPynEftioooxiaaa) * tnr iha 
dagroa of Dootor of x'hiXosophy in zoology in iha Bopaartaoit 
of zoology* AXl^ii^ mtHin l^jivarsLt^t Ali^iti* Hho praa^nt 
thaola oontoino sareoml oil^Lnal Infozoatian of lx>1Si tandammital 
and appUad ioportaxioa en faoundity and feortility of 
J* BlAJUXftlBffr' ^ o aatlra in^aatigRtloti has ba«n indopoBidaa'tdy 
dono by Mr* l!ab@ob Jem j\neazl* 
(Mnatas Aliaaad £han) 
BaadaTf 
D«artBAt of zodlosf^ 
MmA ^ a l l a l%aiv«rai^a 
AlliPiaftu 
mtaDtJctscoH . . . » . , % 
3«otlai 
2 EBffX^ ••• •« , 4 
1« a«iavii]k^ cms aalxittfiatied of 9^0^ flnl%ire of 
2» larrplia* of lns«iete 
3* miu^on mid appdloatiiaor of 4:^oalmle 
4« IssbtocprotR^coi of datBr 
ft* 3 j -toplool itppliocitiaii 
^ By Injoo^cn appllORtlciti 
IV l^rMTS Of IMS Off 1H5 aS'aDWOtlCH OF J» ffl^lf^^^l 58 
ft* By toploal ap^^ioRtlOB 
^ By inJoe^OQ applioatUn 
Y sffsoT Of cp«A m m^ nmwwefim o? j» cggsiaATOa iie 
PAar m B 
rat wnmi^ of tm m mi tmsm o# j» cn^ot^fia H9 
XX Ji^ FBC? OF tm on fBB OTAMSS OF J . (ygC«II^ 4'!^ ^ $45 
X mwsGf OF f^s oil mi fBarss of j , (mmsLAWs 395 
ia 3F?^r Of mm OK 'Sf J oYi^iss OF ^ cacMicLA'Ma ao4 
«• By inacpttton appXioRtLon 
XXX 1S3CI73£aOR « • • • • • 225 
mammxAnonn 
Bi!pft3ptsimt of £oolo^t AXl^ poeh rti^da yaLv^et^^^ AXiipgHt ^^ lov 
mroa^mt 1^ 1 a iirr«»«laikti<m uliaiaat \iiX«ih ^Am weilB «eiiX4 not 
b9 Iseroiiif^ li Into l l i^t* 
X "telso i t an opportcmdt? to «ii|>ro9s a^ 8elao«ro gmt&ttKla 
to Profoaoor ::«^ * A^ Ueat 'l«ad« lD<9pcirtm t^ of BooXo/i^ t AUeasfi 
'JaeSLla tMiT07sit^« Ali^ euEti« fKir geiooaiD^KQaaat aad ^rovidliic; 
ti&all.ltla3 in Hia dc^ssfta^t* 
Haio^  tlimzilca ay* dao *to t:r« 3«;i« ^ i « Haad* '>(9pax*ta^ 2t 
of stfttlstlosf AXieSEu^  :iiiia.la VnVr&p^tjt /^i.j«tit **oy help orifi 
guj.:ostloiia iB Iho alattotloal fmaly^a of ^tei* 
X i^attfSalXy &Gl^ 3»>iAoagEO tbio tiaat ooopoBmtlcia of isjf 
l a ^ ooXloaipea* oei^eolally i»m Vn.m> IMx^ev s* zaldl fOr li«r 
a^l«leo and laanyfodLd h^p H&jroiai^ oiit Hiia ata^* 
t also a«lmo«aaaga ^^ ^ Qaaft ^ena* aausta toy t^ ^^ laft aa4 
!lr« s* Hiiaaap for i^otonterogni^ikir* 
Ibo fiaaneua ftaai«taii9a pivHiaa Hgr ^ ^ Oaimll of 
SQlaatlflo aad Zaaaatvlal Raagarflh» Wow B^Uii i a tsnmtLf 
ot HiQ a%««ll« attic t«el3Q3i<]^ « toae Hie oontvol or «H&ai<Nitl«i 
0f lag»ttt popiolatdLQa imd lk« iff^ a a^« ^ ahov by suftHivguitiMX 
m<N!^ 8 Hiftt 9t«aEl3.1satlm of i!Ha4Mi «A« ultlaatiiljr aoapo «ftt«i«it 
Him Idlllisti; as a method of eoutroHlti^ iaaeot pestft* Daxiag 
Hie f l f t l ee of the p3ree«it oentiup^ r Hie etcrlliffiatiim of ineeeta 
was -lostljr dcme hy IxxftdiatLcKi* Hie eov^w-ifoxa fUea* 
(fllHJlMlWiliflitt US^SisSSSSast v«Pe ffftooei»cftaXy emdloet^ fswn 
Cttzetoao fiad Hio boaHieBstesn f^i^ted States %y Hd.o aeHiod 
iBemSBkO^^ee M% a!k** 19551 Kalpllaat 19^)* Hove7er» In isost 
oaeee of x^aimtiaa eterlXisatioti Hie eterlXe 'mles vere not as 
o€ri,)Otitive Sis nozQale ond Hielr leatigovlty wae aleo re^eed* 
l^tespf Hie d0Via.o|ioeiit of an effeotlTe obnteal eMba^tate fov 
Xftdlatl(m offavad addltLoEtal advaataisea of e>faveoalaie Hia adrexHa 
Molegloal affaata of mdlatlQa ataaellisatlon and ooaeldaiA^y 
spadhiaad aefitmniaiil lumdltag of Hie inaaata* tba flrat vai^ort 
m, Hia Si^iiMtloa of yayra<taatiqa la Inaaata by ohaalaala «aa 
pamiahad by GeXdimlHi and fsank < 1952) ifeo foiai4 Hiat aa a&tl-
ttatab^it^ aaia l^^ tMPlii [s«[p* ([(M*1iiwitiio»6-ptail<li>yX> 
saHiy9L]aaiaa)bHumy9t]^l»HBiia aaid]fad to a^at JSBBSaSSlBiiiM, < ^ 
7 daya yadaoad ovipositlaB «id« la anoy iaartaaaaat pvataatad 
Hta treated fassies f^ rora Xstytxis a^a* OBbaaqtieatly ziew aheralaala 
2 
\uetm t«8t«d as inaeet oh^Eaootoftiimts a^alxiQt <vttrloii8 laaMt 
P«8t9 ot agsiOKataxBl as vilX a® asdioal ImporfeBoo^ ^ ilatty of 
1h«a« chsrsioals ]^ rov«<l as ipooa and aftaetlTs atasrlXaata for 
iaaaeta* Aathc«i#i t2io ohseiostcvilattts l»ali»sliis ^ ^fftaptnt 
<dia!^0al gr«np aaoh as aUc^rajitizic asaata (aaixiaiBaa* a*1rtl>iitna» 
auli^fiiiatas ate*) antl^otalKa.ita8» oxpmo^ataULie aoEapooiUhi 
and soeia i3i8QSin.an«oa8 oootpoimte %»x« laostl^ taartad tm. ^tt9mm% 
apaaias of ^ptazat Oolaoptaxa ana Lapidoptaza* Bat only a 
faw absnloals v^ ara usa<3 against canain Hatffiroptam* 
'Shttrafarst in idio px^ a^ mt ixrres-^l^tiQn on ISis rad aotton 
*»«t ,Pa[t^ fff9^ ,g l^l#?a^^1»t,i *^ «:ft«ets of ^pioHi^ rXfliMBsilaalaa CtS I) 
t3ath^ma1hflaa9aX:^03iata (li&fs) sad trlpiiati^^Ui aaatata (H T^A) 
iiara aludlad on -Qia :3ortallt/i acaltiii,it Xo^ s^nnt^ v faamidltj aiid 
fertil ity* Hiaaa (^laaleals vava ao t&v not taatod caa ig i^a 
i ii>ortaiit pol^j^iioaa past of oalvaeaoua plants* 
7Ba l a an aaixldtna oampoand that Mlonga to tfea poXjw 
funetiotaaX alkylating agvitat a poiMarfia sntig^it IHj^^ raaatlva 
and pot«itlal inaaet ^«iaat«rlla&t (Bi^siy snd 5iBl]^ y» 10!?^ ) • 
WIS ia a "lonoi^motlaiial alfejlating a^iint imd I t l a an aortar of 
alieana aalphimla aiAd* Aa aoapurad vitbi pol/flaietlonal TSMf i t 
Ima l>a€a l i t t l a atadlad aa a potsntial tnaaat ohaaa«tgiliBat« 
f^ TA ia an asguunatiailo aoa^sitna CnaBMaksrlatiag a^int) i<iiah 
haa %a«n pvovad ta ^ «& affaotlTa antU^aduit (AatiMar oy^oL Ni&si>), 
fa^) imt i t ^ s a paaoea^s otagillsing pTopartlaa Ci:eeaa&i '^65; 
fl^a* 19^01 Panaehf 19^t s^fdnar j£| jy^t 1968» 1971 ato«) and oa 
3 
mm9 m^oS,9m i t parorsd to He an sf t«e^ihi Q^«»O0t«rUaiit« 
^&m tihm3LmX9 V9se9 applied 1>^  topicnX* iajeetioat 
i^ antersi^ m aad TmeA.^ias^ >:i^ mod@ both <^ tli@ !3id»fttt^iiMilKr 
2i^ai^« oaa neia^r «aM?l^ adoCLte in ffir<knr to evnlDAte Him 
iTftXiatiQae oia Hia •tt«etii'«a«»9 ot tlieat ^i^itioald uiUs yvflurd 
to staige of tt^s iQ»«ei«»« ltartb«rf to o<»v«|a^ tn# attKUtty 
aad i»f«oan(3ity ia Htm tveatod saalaa «r tba f«pa3.«8 by TBI ani 
'MSt hiatopai^ioXogloiii olHMsnmtions vmf9 alao oado on ttioir 
^[OKiads* 
9i9 eli8«tn«it&Q»« <m Hie «ff«et of «ii«»o«lMivi:Miiit« on 
inaMtft map* t^m^/mhrntwdv^y rmrtmu^ ^y MsStowm < 19^) tsaA 
VtkBrmm^ az^ A 3Ed.1li < 19€€0« WaiHimft n. w^^or of ajnoawq %m 
v^ LX aa ag^oolfil lafotBMiticiKi on Hio use of mrious ^oao«t«vi«> 
lonta In Hho o^srlllBatlQa of laMOto i s smiXaiao t^ paa Aai^«r 
<1969t t970), adekovoe <t9«8» 1969)» Ooaj^ loii (1967t ^72) • 
aumor <t9^)0 '^ a^lshaxova (I966» 1969) ^ilpnro (1967)* mamkm 
(t967)t Ubd^ (1967)f ^iknvlobailcor (B6<^• IMplina jSIJL* 
<|96@)t 31»lwi& (^69) i Moitxlkio and F r^l^ aaa (197D)t Lonaei end 
MotoOlln (1971) oafi OroaoJi (1971) • llho pvooaat aoocKmt C3»ly 
dU»ols witli I'apegUatt iafoxmatlQa em a^daniiioa* aUcatio^ilphosmtoo 
and org^BKXiotaXlio otstpounda ybXth. hare ^OEI aorlior ueod on 
Taxloua inaoot a^aolaa* 
BoHi aaajpatftoa aad aUumooEapiicsmt^ a oara alJcj^tlA^ «Ciiata 
but may dlffar i a Hiaiv astlcm m a parUoula» aiHOl««» Bewawrt 
Ihaaa QoaipoBside waapa aoal&y 'laatad osi diptaiPOtta Inoorta and ooat 
aeftUTiaijr Imm m ti^mkm "bAmi^.n^ to l^ opidoplwMf €Mlaespt«ittt 
Usei«iopt«m oad llaadptava* 
TrvteJttno (2«4i6-^trtatv«ajls4«bi3fl>»9-t*la«lna) wta fl»«t 
oaad on [^yuHft f^ftfft i^*^ ^^ Pl^iatt mid KalXar (1962) mA I t 
;) 
inlil1»lt«d vH.poA'timk lAiflci popatt if«r« dipped l a i t a ad^AtdLoia, 
Ui^Bstwo^m MH Sllft (1960) tod ||Q deHimtiiroa af iMajisilri«« to 
ftftilt ^* ^B^«tl«^ oil^^r i n fljr tood ^p 1 ^ ga^r tnt iim mo«t 
offoo'^'Vii a^JiaiJUMM to l i ^ i M t 13ie hat^iia^ of oggs \f6!r« t v l * 
to h«gBfti»b9tltL2to4 i3o^^lao3juii£ies* ?3r> J$ iJL* < 1969) toimd 
e«rlii&a asiridiaoo ineludiag t»»tBi3intt noat offttotlf* ^«%»» 
st^?ilimta ou a<!l2lt :s* doaastioa* tho topioaX «ppiiaa1iS.oa or 
oared foodini of hosmaoH^^mcaJistino to adfcat hcmae fktm» aX«o 
proved aa atfeo-^va ^a^ostoirllaat (CaaM.aaiN» j | | ^ • t 19691 
Qtxra i^i j d Aa^ .t i97a>. c^ adiat iftanift ffimlffiiarftrti <^ «» «p«* 
tsoiino naa a f fMt lva aa ft ataslXaxit mm, a t lo«r ooooaicitra'doaa 
(l^aaa^t ^ 6 9 ) * Oa aevaHwoiss tLy* 99flMiiiiflRyto ^^rjliHilTiamai ^ 
ntmbor of c&imotaettiffilmits varo taatad* ov^atal (196?) 021 
il» |:i^ ii8^v9ai?fi:g applied t o p i « i l l j ao wcP^ l aa b^ faodJUij aoroaral 
cSi^aiooIa of dlffov<ai£it #?oa^ >3 tiut ho found tratasiino end molfo;^ 
trata^iao eoi>Qli:ij 6<%tpXat« ataaeiXltir izi aeaas and aaaxl^r hand* 
v«d p«r o«at ixitaoimdlt? i a taaaXaa ifithoat any t^ida aff«»t« 
ii« tjgatMATWIMI viBB« a^ra a«»altl<fa to ariaaoatceHasita than 
E* JSttittttAI* TopiaaX taaata«at of zkaid; oaavaad j l * ij^flilalSCSSK 
fosalaa %dth trotaeilaa aad aalSi^ trataeiiiui tfionod eotsplata 
inh lMt loa of oo««i«ida %(bMXm 91 hoora odd f l i ^ i d«r«2Lopad 
doaiaaat XaHua jaatattana •aartng vt f f r l l l ty i n tt&a «gs« (Cryatnl 
«ad ^ftCteiMMit I969) , C r^yatiO. C1964) Jttvtbar jPaaavdad Hist t»»» 
tK^ae «» • rnor^ «rfaeti'ra tt#iia«t fnaala j2i» ^SBASSUBBUSL ^ M^OA a iX«i 
%iiaa appXiod toi^ioally or gXrmi in diat* Ca liio other hand l>y 
mmf990ll appXioatlaii of tapftniaa Hnm aalaa liara ao»a aaaMptlttLa 
G 
to i»1»««xv« 1li# imdttetiaa of X«1tml milntlQiis liar alk; i^t l i i€ ttcont* 
iii«In^daf$ i»m%mEA&m and 8akaa«ffilph«ciAt«s dsi^n.^ mHSMitosffUMdls 
audi o« |^«al» i n IrofftyTi^ iaift fiflflywr^ f^lftfitT CJ^ hsty «&& atfwiy* l 9 M t 
E«e«iiay O&dBllah end stoff^n;^ (I97lftt^) olMMHFr«4 4Nit I r t l i n t i n 
oould iiot «rt«nils« tUQ adiXts y^^ni i t naa aa4»4 i n '^o XiOPfttX 
^»41tit!i» %^«r«n8 dipplHci of the 9^pft« in i t s solutlcm had l i t H * 
offoet* But i t s <^ ettl a^inistxatiosi to adalts o m a ^ 9^»3 p«r 
o«at srt«riXity lAiiXo to^oa l ftpp3Liot%tl<m ofiapXetsly atsaelliiwd 
Hio adults mid ts'satsd tml^s vers sesuiiXly vsr^ oa^ps'^tlTs %dti 
imtarofttsd tisalaa* 'SreimsSjn^ laa fiirtlier prorad as aoat affeottve 
stari lant cm o1*\sr f t t i l t f l i«a» J^SLS 4S£ay4&» ^ mmSia^MB ^^ 
t^ aaaa^ tJtlQ i ^ a j ^ - ^ and ttnl^s ifaz« stariXiead l^ y Xonar o<mo«iitm*» 
ti<ms 1im& Ytsad f9» ffraaXas (Kaiser j j i jQ^ t^ 196S)* Altlioiii^ i n 
Hiaas «s»aoiaa tratoaina iias most a^aot l ra a^tiaat nmH^f mmiP(9^ 
f l i aa t i t s applioation on ipeanrid f s r t i l a f«ialaa InhiMtad svipa* 
aitloB of Y i a ^ a a^§a» 
A oaaa^ar of aaispi^yna eonpoimda if«ra tsatad «» ••9Laopt«»oaa 
paste asQ^aaiaXly eaci Iho iwXl vsari l f AaiiioBoatta ^am^a . I n tbis 
ii^aaiaa faa^^at; of !} s«>tafiaainaa (daslfatlvaa of I r a l m l i n ) asaasd 
atcrlXity i s aslaa vilhoat toxloity ( £ ^ M « I j i | Jd^* 19^10 • 
:lovarar» BciliXo j | ^ £^» < 1972) obsssvad that o«rtsin a-tviasiiaa 
^^irlirativaa acuXd aaasa <n l / iabilH^co of orlpoaltlOB* idiarsas 
the f«r l l l i ty et maXma %»» XittXo t^xtm^dm Biis oh&mmttltm, 
v».9 Aurthex* o«aiflra<i^ by dipptxi^ tba boXX %f««nx in 1*5 p«r 
o«it laev^K^J^ (Ha;p«e j i fiJL^t 1972) • out of ® •»«eia8txi«« 
otAy mm (Ii^t S^d&«1|iyl.«MBMilaaiiui hydvooiiXoviAt) lu^ttosA 
90 p«r o«at stttslllty in &<laXt Jf^ Mni««« b««11«* FffvliJ'i^ i^ R JPff^Wt 
l»y dii^^laa ^9C£3ai9i# CLft^ t9?0)« l^o^ma ttp^Jl«tt1&m of 
ti^lao <ii.ilior oa pafiM i»r ft#at« of %i;iitai^ y^ 
inaiood OQ p^Xo'^  Atofllity la liolii ooasoo (BalygUiijic&yR jij^  §^ >> 
1^72) • 
In l.«s»iao3>t«x»f on Hio tolxMOO 1»i^ io»&i U^iolftiitt 3dLllflBfift» 
ts«ti»»ia« lAo !^ot ^ffoolsiro (^«iOflitiri3.ii!rit m, boiti aioioo I^ MKI 
i t 1A8 ai»]^ l<Nl topioeutly <»r t>y fooaizii (mint j | | £^»» 19€0a,bt 
yoltacilKirgi^ ji;|j||^t 197^)* i^ 2Xihor» 'tis traatod luaoete did 
not ahow any JwNtoctlcjia in lott^prity ®aa smtlag. Cn maMfOiial,^  
o-mor »»tvi&8laoo mmm& \mk atcomisin^ activity p«»» 
tioitlfl»l.y ft fii»9t imlo notho (Owa^oa^ 19" )^ • 
^ Jafi ia ftoi|o^Qy tvotasHno e^pxiod Hy ooatnot i^ arovirfl •« 
a g^d atorilflait vltiicut toido offoot m«ida«t oiwtlgala of oili«r 
groiipa <Ii&Gbeii»o and I««rarlclit 1968) • 
ABOME B«iiptini affaat of a»trlaslaaa «aa m HMT atadiad 
in Huvaa vaelaa* Xa Hw piii o^hidf iffiaettuyttJiiuaft MJtth taailas 
of a tesiiraiti'Pa of m^^mmOMm (5t!M&aBliia»^«9ii«X3fl»1ttt4* 
^riaeiJia) indaeod atai i l i ty la oaaos vl-t^out ^»xle offaoto 
(BiaXla «ad aeMaaeo« 1968) • Kevarar* anothar AiaivatiiNi of 
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^lei^oia i^p^ioaMfin of laPvtKsi&o aitaBellUMA niCld IHI^ vi#i A 
l i t t l d •ffoot on Xa&g0rtLtf9 a^maat^gmmAe or iifttLng 
< ]3oo»Of:&opoalos and 0oif^ b3»t ^69) * %o toplool «ppXiflati<m of 
•tBr«f«ieiino oa I^Tih^ mad HtHk^ix^ikKe n;gs3^m of ^» iJttBtffllliiii 
At soaro mm aXstost pvwrotitod a«ct mcii»lt» mMlmat ikppSJLttilEloa 
<m add!* Oi» l»lHNflf1li«iA«lwr n^ paptts haft no appar^t «ff4t»'l o& 
moali8lii0 (]ao<»flQ^Dp«alo«» B71) • Btr^«rt in t^oAiasr iPaatoai 
aaalt bai^ lib* i«a««9l1t3r mm viHI. as aatlziis ««thnt^ of ^Ifti 
^itloa and fomilaa js^ii|i'^j ^eroaaed (BofsnoeiopfxilOB and aor t^ont 
t97lb)* %a a«»ial oof^patitlvan.ae8 liatiNMn noximi aud lapet^iaa 
tv«a%ad i!mlaa iRa affae^va oasl^  daring tba £inst ¥> daya foXiai»» 
ins a^i^iaatleii !»t i t ttiHaaqEiiaaiaLy diadniahad imd ^aaeam tm^Ji^ 
gilAa aft ir 'fewanty Aa^ ^aoaaaa of hi/^ar aortiaitjrAM vadMiai 
sHittag aatlvitqr «ad qpam tmaafw liqf Ifea alcBila mXmm 
C Bo«noaoponXoa and davdent 1971a). 
flllaiiaaiil ntiiiiiffita»i 
<aBBSaB«i 111 ill HiffiSiTSffii T I B T 
s^ 'A^ P^oe^ o JftAiU iWG) %m%9A aoo flbaa&aa&a tnaUKIiig 
«BlphoDataa agftinat tha hoaaa fly« M» flWIiitlllffii ^  JiiOodialng 
thaae (^ e»i(%!:as in -&a laxval moditsfa or in tha a4fi.t diait %a1( 
aacn^ dalphonataa cnly \nmltKa. iiaa aftialtva to atiofillaa aaXiM. 
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6fthaii«sul£^icBmte Induodd oompldt« a t e r i l i t y i n ^* dooay^tfi 
(IiABvoequd and Crcmekf 196?)• But tiio otfaot of ^oth^lLnoltiffiae" 
sul 'loi^ mito and eth^XmatfiaiiQcioIx^Kmato us3d i n ^ a Xarv«il ra0<3iuu 
of il» deaaatLoii was ao t .ronAalaj (Gouck and L0iJroo<ju#» 1963). 
t a «i9 othor ^uuid* tha iJi,joatl<m ot theoe oh:: d e a l s by aauXt 
il* dcsaaatiofi iufliodd offootive s t e r i l i t y i n ^mlos (KlesBa and 
layst 1066)• gUyll\Qj*» in J . aeaaatlca tho eontact «ff«ot of 
awojilox^th^l othan«i]Mlp.:Oinata nnfi 3KJ^iloro1li.l raottMinddalp lonatQ 
\jei0 qoito effootlv© in inaucin ^ hundred par oismt atoriXity in 
[mX03 and oo^r^Xot^ info^mdi ty in toicmlmsi (liaivseciao and f^Atert* 
1970) • Oji j i , ^coialvoaEm Iha topio©! cippXieaticin or oxol aa:iinio-
txatlcsi of a3Vea?aX aul-jio3mt«a im® inaffootiva to ii^auco a t o r f l i t y 
9K0a ' t »?i0t4\mi9«ll©l <!i''i*3t'iajios«l Haj0l;o id^ iteH iii'iuo©i3 a t o r i l i t y 
vdliicjut toxic oX-octs (Crystalf 106ti). .lo\,<ivar» 1t3-i>yo^ i^mQdi<A 
ca/.iottiaiios3uii>aoiiato oau34»d f i f ty i>er c®it aa i inaat Xoti^o^ ^autatlano 
in miMt i d S l m a < ^adsikhanian, 1971) • 
^^ A* ggnndia bufloXfiin ona 1»>>p3*opan«dloX dliaethan** 
sulphonnto inatse^d steviXity witlioat tosdLoity by tnnt&Las (KXaasan 
JKSi aSl*t 1966), Xt ygio l^rtl i^r poiatad out ISiat ImflOlltei •stalH 
Xi«ti«a 97 p«v «i«it pttWHTiMwy i n atsf iXity i n iMiXsa id1h«nt «ftae»^ 
«lng ]^erotsoa«a and dzaati^aXXy v^daelng foeundlty i n f«Hal9« 
(£lm96m> and 3azl«t 1970). On Ihe othar hand» a^iaffy a t al^* 
(1972) Toaax^ad atariXity onXy i n fasola ^» anandia bjr d i a - ^ ; ^ » a 
^yeoX caLma-^iaaasultJic^mt© and 1tVpr^=^nadiol ^^isHMmaauXph^i^&ta* 
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^ ^* vlg^ao«^ft only wetCL &d!iliii«t3nitiati of «lfet9Sa«llifla!i#» 
sMlphonatti wato «tf«crt£T9 aipiaat aiilost ^wemks o1ii«r a«then#*> 
flolphonates ii«3?« iMmftmWrm ( i^int j ; ! £2^ « 1968 b). 
Xn i!jrii«»eptoi«« Loli^ «QiK« tiad vcsi Box^ stoa. (1962} y^yagttfl 
in^etl49ii «f 3»tatiQii.s la tfei9 spixm o ^ I s of a&X« ill&niHMM ^ 
12i« &p>plloatlfla ot «1li9i)a«1hnM«ia.x^ Qna%s« HGw«fwr» i a AMMK 
aaaptnonwA Hiio ch«iii<»l. s^^aoed 11)9 lon^flnrity of ftaolto pftrti«tt» 
laxly liy ozol a<bi»£atsatloKi in oi^ y&r (llislaxity esa6 7flnitt 1971)* 
Oga»»otln ooE <^«n4o» 
Hid orptaotln ooapoiuida i ^ l ^ iifwo ^oan oo for appliod 
cm iji9Q0t« ami bo dlvidoa; iiito four liaaie groapo* having tho 
g«ai«erol stntolsro Es& I-t ^^^^^2* IC^)^ a&d E^SA Oi^ro E riq^roaoBto 
au alk^ or &3t^ i^^ iapt X la an laioy i^pialc Taaioal not attaoiied 1» 
the tin by & tin oax'bon bond* I t uao condudod that r^ SnX OOB» 
pounds voom bioiogieally noot aotliro imxm and Boii«rt t9?7l WLvm 
and Fmtt* I960) • Ooaoit and LaByioeqpo (1964) uood soeio orgouotln 
eoopoitnda a jUnst tbe adalt hoaa«£Iy» ^ ^ a y ^ ^ in the diat to 
study ^!itAT antlfsortUity affsot bat aaaa vaa pjoalaing. Hoiiairov* 
txlp^anjltLtt by^bpoxlda* allyltHytMnyltia and txli^Mayltln «aphlda 
9«vrad «a g^yyoaaatlTa laHiMtova in oalaa and f—ilaa j|» HmnlliT 
Mill bilov tha latlial •oooantvatlcaa (Kaoai^t 196$) • I t waa 
fturthar aatalOiAad tbat oantmo^An aoatpaanda pavtlsttlaxly t i l * 
ph«A^tin aoatata and tidpiisBjltln hydvexlda c^]^ad topiaally av 
^ v « i l a food darslopad aL^KifloontLy hli^«r atai l l l ty in adolt 
1 ! 
hcuM n i « « CAac^er mx& Hlaalm, 19^1 AoQh«r and loaeoultB* 
1963} A«^«ap j j jj|^.» t968s Bjyd^t 196Q; ^3^*3^ JKl al»» 19€5» t970l 
^ « Mi MQ».*» 1 9 6 6 | Klsoaai aad liayat 1966 j i i isom j ^ i^ g^ .t 19671 
Haj^ st 1969) • Bal? Faaacfii < 1969) tcund tviphsn^tln neo-tat* ana 
tvi^QEi^tln tSaXevi&m very toadLe to J« od3aioiilii3p;lgi Oiai Hi^ Mi 
4ah«^oalB wore i;iT«ek in aiott iii)«e>9ad tviph«aiyl'tiii hjr<&roiid» ha4 
n0 toxioit:f and sit«niift9d 1)o^ isolos and f«aal.«8* B^ r f«ttd|]is 
of 1hea9 Ott^ poumda to adalt 9^0 igoftt* ?ff>otaalmtfta ttaHuiiag up •!• 
on« per osEit X«v^ In di«t ifuXla (19631) »aeoafd»d the in^otiQii 
of Yovsr Xitt io a t«ni i ty« H« fkurHiar tooted Iftiaso omapoosUlt 
aapis^ot aootpitOi Jgy^m tyinaaoftkqtyl^t;^ y Ijat xi(8io %in8 of footlTo 
as stoxllont* Oyphaoido &nd P&tsakos (1970) su^s^arted t7lp;ioa;Ati& 
h^^bpoxldo ftt 0»$ to 2*0 p^ ET ooat Icrrol as asi ^atsjesmtlTd to 
apholato against ^ oloft^ <md ^* <^p±'^'^ hcf^m^Q api^ o^Xa'to iiisijlto 
Qi txsias ozoeliOEit cheiiootortliiat Jilso iisd lti« aiaatfcmnta^ of 
rsuta^ioiiooity and thus haa&ifdotia to aaaeaala* atrHioTi tlio off««t 
of txii^oo^tlxi h^ydrcaddo uas ooEapnntiao to 'Swt of apihoXat* 
b«o«(ioo i t ^ukodX;/ iroduood ^9 proportioa of fooanditjr «a4 f i irt i -
l i t y in ffftalo f ^ i t flioa* 
l a the X«^doi»tisraii8 jpooto erptti«aotBlXi« ttc«poima« vav* 
^xiaailXy t««t«d a» tmMSm^tntm and thaaa ¥«»• qpdL^ «tfiii1&ir« 
aipiaat thaiv Xaxfaa* triidioBjrltlii aaatata and tslpiNnjlt in 
HT'droadda liad «3BBi(lXfnt aatif—Jlng pyopartiaa yi«a a^pliad 
mgidnsit ^safptian oot^si X«a£iiem» anoteataga UttgHlMl ^SoXAt 
19641 Aadiar and HcaxoOf 1964 s Asohor and iliaaia* 196$| Joitil 
JdfcaSUt 1967t nodSBanrlhi and AbdBXlcaya«a# 19681 Saia and Ghaadvftka» 
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1972^ ) » Aia t^i^ a %p^01t^ (A^c^er and Eisiest t964>t JtflEie&SiWia 
y|,f|^ ll4 (ax4»iiqttrthl isn^ AlMlu2lHur««a» 1966) • i^rtti^rt o«irtGdLu 
0th«r tr l i^«i^t ln ooapotrndla lnisluain.<$ h^drexldo and aootat* 
M^ar« foimd rmfy oft90tiT« antlfsedcmta a^Binat the Xawao of 
<Ueidn«r aiad isfe&ktfft 196 t^ Ao^«ir aad .!aila&«ri 19^9) and 
11^3191^8 agaaUaaa (CSmn aadPataOl, 19T5). OaSBwaa j j aa^ - <W5) 
f irs t sr^ortad tho inaaotloi^aa affaet of tvlphai^tlti aoo'tat«» 
tsrtno-tli^tia h/droxtdfti tribatj^tin oaddo mid dle1h^«^iap*oot:il1ia 
ae^tftto <m Eal^lottila opp* BirHiar* .^iadlay (1970a«b) fcsmd 
Broirlazi ( a w«ttal3(L« povdar ecmlainlais 60 par oaat trlpHoia;^tla 
aoatata)eaad Su-far (a ^fattatiild v&v^&r ©oatatiila^ 50 par emxt 
tfiphmi^tkii hy^ 3P«Pd.d#) tnattootlira against H^ o larvaa ©f ^Taliotgit^ a 
fllQllQQyarga) j^^ e^sajga^  alteiow^ ^ey w^ po hl^ily effactive a.3ain0t 
tho larma of ;t,mtifliUft JBO^^al^ l^  <mMliS.Wm^'> • ^^ <^>«i Brestaa 
and Tutmr ^:^!v^ ma pro^aijis Inaoetioi daa In th@ o<mtrol of 
hiflaaftgm l « B 8 i i « i <OasapragMSX^$ 1969). ?ri1»tjfatlB oxlda 
alae had iaaaotioitel talaa aa good aa Wft and aartn aaatavt Hia 
rod bOUvocBf J . q^gt^aa^ idiiB appllad aithar topioaXly or ^ 
lzi4acitla& (Oanplon aad Ctotxaat 196©}* 
soaa woiekffira aXao •f«liia%id iha atailXiabis atotlYlt/ of 
orauaoaa^aXllo ooE^oimda a^alaat la^doptaoraaa i^^ita* f3elp^4BjA.tto 
aoatata Tw^nmii tha fHrtUi.*^ of £^ MSSMMJA >*^ A &• *«p^fifc^ 
{Bcetziasiailaoaf 1966)» ftairtheri iMHh tni;^aci^^i& aoatB^ aseid 
h^ rdro^ cLda ra^ead iha faotmdity aa vatU. as tho fart l l i ty of 
^« JLJUttSaaAla ( Undlayt 1970) • But faadtas of lltaaa ao^paiiada 
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gi.p.ttimiim.y hX^^ starllit^* (JlnOleyt 1970; Jltrl oad l^ya^t 
1<J72)« Hov«rr«iPt tn J« aaalayi^ or9BZi(xt«tAXXlo oorapouaAs «^Xl«d 
topioelly or !>/ lnJootlo& had Xlttl^ effdot on tho f o r t i l i ' ^ bat 
proauo9d hl#i aoartelit^ in mgtXmm (Ceai)i«m imd Ontvsat 1^6 | 
Canpi^ m aad i;<<iii&a» 1971) • Both ^yploal £U34 osrcO. ftpplio&ticns of 
1Dtt«»f«r to laxvae of ^« iarf-loaa s&^^fioantly 9 t«n i l s9d His 
r«9altlD<:; adulte ( Juialwr^ «t a l . t 197^)* 
•She Molo^ea l «ffoots of ovgEmoia0tBlXlo eosipaiazido voro 
oomparatiroXy l#8s studlod on eolooptcorauo pests* Ifai^ asiava ^ sX» 
(196$) 1967) wero 1h« tirirt to y<!^ >03rt -6^t In oalloaotHRiQlaia 
tflliRHIfi^ff* igelpliva^titi. h r^droaeldo \&imi aj^pllad cm l^e aaalta» ^^B 
an affaotlTo oha^oatarllaxit a^&last fomaleo thtm maloa* SlntllarX^ 
alX^trlpU«Bi^tln %m& aXao off«otl'r(» as a atariXaut a^jaiust 
f«3aX9i^» t^lHffia^a (Haaa>sawa and l^aka^simt 19^0) • Lcem^ (196$) 
aXao rapoartad timt ttoo taelpliea;Atin oocapcixada vfore affaetlTo to 
aapparaaa or eontroi iho raprodaotioii In 1»iboXii«a oonfttflura. 
Hoiiav^art in i<ffgttof1fy«| OflWll^liaRtli tariphm^A^in aoatatat 
h/droaddat aeHK^dda and b«iaoata ¥mf affaotiva antlfoadaata 
aaainat tha Xarvaa C3jrrdy« 1968} Banrdy j $ Ji2^t 1966). Btrthart 
Bjfapdy (1968^ alaa i'i»B«Ud Hia izAiiMtlaa of ovipotdtLoi and 
hatohiA^ of tha assa of J^ *^ ffryMUl^ ilfWUli ^^^ tviphao^tlA hydroadda 
a&d oxlda %«ara glvaa in tba XarvaX dlat* In £^ j^aanlqa topioaX 
a i ^ i a a t t o n of trii^an^ltin aaatatat ohXorida and hydroadda on 
adaXta s^daaad ai^ pro^etlca. nsxd ^ o l r hatc^ln^ as waXX aa 
lon^avity (Ladd» 196ai), 
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h«t«roptiaroae Ine^ots i s liu&ia^ 
Host of -^m obsarvatioas ess the dffdots of aifferint 
(di«3O0t«nia£it« (m 1^ 0 goiiA^a v«r«i ralatdd to tho 09axl<j3 of 
'veuricmo laooot flpooloa siad -^ t^ oo were revloi^l l>7 lia^a (19€4)t 
Boifeoree (1966>» t&Br&a*^^ and aoith (1960)9 Eirlplln<s j | | fi]L* 
( I960) t LoadR una Uatolin < 19t1) $ Qroeoh ( 1971) and CRaplaa 
< 1972) . 
BarlhoTf mt^ Izsvos-tl^tlon was largil^ ooaflxied to 
aipt«r<3uo insooto %d-ti polytroi^o ovexlos. O e^osonaxi* -ttio 
affeotod ovaries suffered witSi retavdatian or oaipXe'to oeeaaticai 
of aproimi and laaluratioa ia ^« domssftiQa (Mitlla jjl ^]^» 1957i 
tl it l in md Baroodyt 195aa«lM Uor^n and XABree(|aeff 1962t 1964t 
Sayart 196>{ iainter and &il|soret 1965» tx&rg^t 1967i Bodnarsk 
»id ^orrieon^ 1963} aiXmrn and itejret 19691 2«anda and immham^ 
1969t Ooalsieeoo ^ i ^ » 1967* I9691 Sidoaxai, 1974)t 
MMUMAXM Ola±T «ad Adkinet 1964) t J* flilj^ lttfflftfTtir «laXd«d.th 
MSL a3U» 1950t aoid«d«i and fnoie* I9$2t i^aoolH 199^ Qm^ weaLX 
and Hetm^Mmryt ^63t 'lezle* 1973t ^vre MX^m» 1974)* J2« sQjtIM 
(f^rtisaa* 196^ ?rtt«ie end Bae^pnnie* 1968)» J* tifun^^rh 
1 J 
CC3py»%al» 1965t 19S4t fi^^ t9T0«»bi CrystEa and LaOianeot 19631 
LaCliQno« %nd L^«sic^9 19^3)« Aadaa fia/rn^t^ (ilait t9^S ^ov* -^^i 
^dsocit 1967) f it* p^p^«ia itMrsmy aad Bloitloyt 1964; 2;6#ilQii3i and 
Xn ^ « dqa^ iyfcloa t«|^t Ihiotapfi and a^olata ooaaad ocjnd«a«L%l«i 
ana pyoiiosls of £iiu6X«i» vamiolissfttloa of eytoplatm and s«i«eal 
atrophy of folXieaXar i^ l^'^ aliiiGi of tha ovar&Qs (iGTssm and 
Li^ Br30<|U«t 196a» 1964* Um&st and Raasabova, 1965s CcraMesoo &% n;i,*. 
1967) • laiillar offaots naapa ppoaaoad bj ha(ipa» ptp^MsiT i-aelri* 
di]3g^)«4lwa«^2rlj^08i|)hia3lo aalds imti p»p»l3la( l-asstridliiiA)-!-(3* 
ma1Siox3Fpx«p;^ ) phog^iiiioiSiiQRio neilda (Iforaaat 1967s VitlsoK and 
ilsyat 1969) • !Iow«var» Ktaana ja$ ai« (1967) reported 11 fUo 
change ixx t2ia ovartaa lilatology of i|« daaag-tiQa follo%il&^ appll** 
oatlQsi of trata^il&o aad !iat^ ^X:»@thaz&aaul^ (»iat«« Aooordljig to 
Crystal and lACbanoa (1963) and lAChanaa and Cr^atal (1963) liia 
effoots of QHXpMW^ a^anta on Iha oivaaelaa of j;;^ * ^iSS&SlSSEBKk 
di^andad an tha a ^ of Hia inaaat at liia tiA« 9t loraatavcit* 
Mxaas (^Aa^taxa tlia totptoal applioatiOQ af a«t€^ and 
htrapa on Troaadtaaia iBBBBSSaa (HatasaS^yt 1972) and Hwt at 
ai^olata on ^SSMBSk aea^aa (BaLih and ?i«idcoii4clt 1973) ooatiy 
dna^td Hie uppar aona of tanaXa leamaria vbara tr^plioaTtaa 
prollfiacata* 3l!3ll&7 dimnm9 vara tmmA in J^ « afwifltam msutL 
iMiSSSEiSL a s U t t e y^ raaarptaa (llaaiiar j^ fc fi^Ut 19* )^ «»« i» 
n; 
^^ a^ aotBa by topa ((mavao l^c end :Cfttoilet 1971)* 
Xn ,1teag4«aift .ttamiXlBI ^y toploia applloftHcm of air^ps «i« 
li»^ fS?a (!l«1ai»llyt 19t2) aa« in ]!• aoatlCB t^ apholat* CHslili ©ad 
i>l«sko%rtf&li 1973) ^^ ovidiieta rvanodd in sise ai»rl&/| £l3r»% %!•#: 
of tap«itti«iit* In AS^iM <^ o^ Pt^ o^  or^mll a&s* of ^& ovftvliM 
x^^ood fel l^dag Apholato and mo'^ q^ -taraatrs^ nt C ^ t t mk& 
ritikhorloot 1970) • 
In eortaln L«r£»l&opt«ra guoit aa j^ ^bSI oant^^^ (Oaagarma* 
and Pantt 1970)^ r^ npo-^ a gMttlia (Ximnovia* 1970) t Tl1i^ ;i"g3i!li^ i ^ 
(dvormt 1970) t^aro iiaa ii^idbltlosi of ovarian iprowth foilowln ? 
12&e trmleiant wiHi oarla&n elltj^atin^ an4 n<»>-alk^latln/? e^ rmt@« 
%^«r«as in iijcsia i^ ,<^ ,<^ 3^i.ftt ii« as^kmia <^ A ^. mmSm 
(:3uXygindfea^ jjj jl^ ^t 1967) t Bi3ml>:j^  ^ otL (.lugpil, 1967) and in 
iMmmrmsASk umm^U, UoaUxmcfm, Jd^  ^*» 1973) ttiare was partial 
Xttoorptloii of Goeytaa* But in ^» 2^9Cl ^ '>^(^t 1967l>i tja^i and 
U^ino* 19^9) ond ^* Q^tdln CQangxada and i'azit* 1970) ovaxloloa 
vmr& aasia^ad antarioxdy at Hio time of mpid pxtsaifoxttticR and 
diffarantiaticn of o«Ila« nov«nr«rt in ^« ofltno^fft^ inloettoa 
of thiotepa in Iftui lamui did iiot affaet Hie foiXioular ealla 
of Hia ovunoiaa (Kontaoom j | jgLi»t 1977)* 
In fljn«iopt«aea» hietoprthoxoflioal dHHiga in Hia ovaxloa 
bjr oh«to«t«rllanta ¥aa aoaHy vaooird^d on Habgobaa^ i^ yi or fiSEBftflO* 
llioafo %ias rod^oHcei la -^o giao of tho CJTOTIOS aecoRpfsnlod wllh 
a l^a of obroRHitin olimpin^ and daagiTaticn following Hia 
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s^pXlesi'y.im of ia«13iolEr«»t« on J|« haji^toy (avoaoh* 1963) 
eaA that of aphoX«t« o&a d-maroaptopiiriiao tm. UftjQCS^ lBBUiSII Jfc5llfliiB^ .fl 
(V^ oXHOvlo and arooc^t t963s d&ss&dy and ayos^t 1973)* tn 
H* .^fltey^y aftar Hie iajaotlcsi <^ vtsiaiai traa^ont wUh 
t-ioapiil^^ Chyaaroxa^alh^) oacteaatat 1»5*d£liydxt>aqf»a|)lithal«ia 
er t43f ^ tiiolilcBr^MEijMAaf ^ a tsltotlo appazataa at tha gafBHurtoa 
vas dmsa^ ad* % a^r«aa asgE i^ z*o#iatl«m vaaaea^ may all li^S^ (oyoadh 
and Hof^ i^ mf f973)* 
'S^^ hiat<^^1i^olo|^oal affeats of tho a^ia^Otttania»t« a& 
tho ovasry of ort^opt«r(»s iiiaaota m^ a o i^ly stmdlad in ^mesmn 
aoQlcToai^ t ^« jSSRiBialSft ^ ^iiiolt vadaotloft in tha iaxa1»ar of liaaia 
ooG^taa as vtlX ao gmdoaX dlniiitasmtics^ of iho atiiriaa ooooxrad 
by tapa emS apholata (Burdaii sad t^elttXo» 19^3 { ;.Mittlo jsJH BiL*» 
19^1 niigiailo «ma Eosat 19^ T)« 
In !la l^ptox&» th^ ^liatopatliolo^eal affaota of o:ia»oatafl«> 
lan^tm vara aluaiad oii -^^ ovar^ of a faariat^ of i^aaloa* In gvaati 
paaoh a][^at 'SSSBiM o^ spad.aaa (Haxriaa oud iillaat 19^) <md ^aok 
)>oati aphid* Jjiils jfiimBit <^jrxA4 i l l aSk*» 19^7) looo^plota or 
aoaplata lahiMtloa of otajiaa av^ awlh oaoiirraA \Kf aaHMottaa* 
Slnllar O&KMI** v^ r^o aaaaad %ir tratMtiLoa aod aiatiVA in £• jMSlAMt 
(saonaaopoaloa* 1971t ^oaaoa/o^ooLlon aad OovdoBOL* 1971) and ^ tapa 
1^ ^ r^sra<itW»t ttterfBat^l (aaaawg aad mnat, 1973), In g«whaaegl« 
uTtaaama aoc^oimd ass ^Mwtbeare fomad Sa Iha ofartolaa Iqr a&1dU» 
mateibolita troatzaaat (.la«idr» ^66s i^m.&r axid Lmid&» 1971) aud 
*3Lao in i|h^^i^ttf aa»iiiyi« ^y asiinaptevin (FatBhia and Davay* ^€8)« 
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maud e^XnXmr utartn^ hy in '^mm% l«ftf hopparsy Clf^ , | fay taio^^a 
la ooaitmst to ovair^ rt "i^ s e f f ^ t s of aUc^Xating aaEonta 
0£i l^e tostlQ mst9 smaralXy loss iseucliod* Ii^  g* doa^ qj^ OR )»^  
toailxi^; trotanlad and ^oth^matS^aaaaali^oiiatat Kisaam j|$ s^« 
(1967) fkilloa to dataet tmy hiatoXogloal j^ 3«As«» Jliallaxly 1;^  
f^edlxia ap^iolata (LaBy«o^«» 1961) and voaan^iAa (Mloht and ilaya* 
1967) aa waail aa liy la|aot&ng fluaph<»mttta CLaGhatusa jd £j^ *» 19^9) 
ao ohan^a iias yt^ xirdad* Ga tha oth^r iiand^ faadln^: of tliiotai»a 
oattaod oaxfeed re<iuotlcm ii& gp^rssetogmiia allhoui^ the atxuc^ra 
of taataa aa a ^loXe ar^ Eaalnad Intaot (Clina* ^ 0 ) » Uovwrmtt 
Qul^  radBOtKm in e^ o^oRsatoo^ irtao ooaoxrod l»y faikliag p»p**M8 
(1->aairi^j%^>«^i^«-^^plios^iz)de i&tida an^ ptp*«»%ia( V>aislyid&»^)« 
H-^  5«caa'^ 09Qr^ x*op^ ) phoapbinolMenie «^Aa to heaaa Aiaa (Wllaon 
and I^yat 19^9) • SiiaiXar ^laojsaa o^ anCTad %9f Ittiaotias 1* Vp«o-> 
patiadioX dijaathanafftXpHonatat and aesa aaisldliiaa and h«^pa to 
hoaaa Ataa CXAOiaiiaa jilJdU* t9^l SAChaaoa JS 13U» 1970) • 
laoaatlan of ai^oXata aad t^;« by |U antuanaXia alao Indaaad 
i l l ^ t hiatoXogloal otiaagaa ia Itia f a t — (Hair and AAclnat 1964) • 
In tlia Uaadoan t m l t fXjft iaftgtSHlMk i f tAU ^^ v^ aad BlYlaXXe 
(19^2) vaportad izuiitxltioii of taatleuXar gvovlb aftar faadlng 
^aosaabaelX far 4 to 5 dajra* la J» aalnnoawtt^ap. tsatK^aa 
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^iniaikt^A talXf groMd i^«B!mtoeyt«« iw&ims and auxct^ t 1994) t 
iii«r«aa ai^oXa-|« ia<3ao«d a 8«i«ml noeroats of tho g«xai»aX 
«pl1ih«Iium (C i^i'tiir^ X and Ft«£3£i«b«nr^ t 1969)* JlmiXar tiimiipBia 
^mm x*«e^ rd»a in Hid t««t«o of j» rjl^ rnfililiifcll' i^ * ^latriy^t^ amA 
tvotKaiaa as v«Xl as in J» fjJLtmt ^ "^ i^P*^  (i?artiaa«t 1969) • Hov«r«rf 
i^ J* JiliMft ^otepa osa«a4l ii^ azti daplotioci (ftenlotakia and 
Oalftcb-tloiif 1973) # i^araaa yaaairpizia liad no m&wtatwm affaot on 
8IP«re^togiii««L8 (f^lisaa* 1974)* AppXieatl<m of apholata <m 1fo# 
Xarvaa of A* aqayat^ oattaod aoorooia in liho ^ith«S.ittti of teataa 
(Bait 19<S4)« In aphoXa^ tvaatad j{« ttjaiaaa j^tlnpiiM taataa 
Ikoeaaa fliiortar %d'tti py<oiilii«Bt ^moiioXiaatiaa (iluxxay and BiolcXay* 
1964) • Si£)iXaxl^f Qrotrnt j£| s^ i 1972) veoozHlad vadaotioxi in 
lilia alea of teatos '^y troatla^ C.^.^tif^stna td.'^ matapa and hanpa 
along wl^i sXowod Q|>axEaato@adia«la« Mhea tapa aad aphoXata \f&3m 
fed to a<MXt9 of oym E^iata ]i» js^slfi in aa^ar and %iatarf Hiaaa 
a«»aad sadaetion in Hie taatlaaXar aiaa and daatnatiim of aai^ 
s i sa l vagi ana C^ehvavts* 1965)* 
In ad i^xt i^ » aga^dla* traa%i«nt wiHi aphala'tat tapa and 
oiSimr QiiaaoataviXttkta vaAiead tha araa l l alsa at ^aa^aa will: 
p^vnotia and diaai^paiaad OMOLIA CX4a««Biat j d i||#» l9iK4t Badla 
M^ l l * t 19^ 7^  Baiaaflka j d al^t I9<9)* ZA ^ aa«t^^ ( B^wmk^OL 
and ftfidoXt 19691 Hglah and PlaDlEaw*!* 1973) and J^ aaawHiQ^ 
(nutt ana r!ti!s3iarjeat 197f» ^aatia Aaa «aa aXao vadewad foiXow 
ina iq^oiata taraa'tBant* c^ t&a o'tttar handf ms^^ and 
9 0 
tloopi]i|gft«&«r (1967) did not aotio« any saatanioal ohftai|« in 
me t««t«« of emxml Xoat lM««l«t fi^aa^ «4t,ftfto«^^ mftmc tbo 
ftaolt i33s«r«iQa In a^oXato ooitttltm althoii^ oospXeta 3t«rili«» 
ty d«r^<^od in 1II«M flna.«a» MailAr i««ilt« wmm ol^taiaod 
%iith tlio trIWFlliatiig doooo of t^^ and aatopa in j|« fllilUffffftrti 
IHakayaoft and Ite^^aanat 196€)t in amithaosi a&m. yoo^wosa 
of aphola^ CHei^ Xton and ^tt«rt 19^9) and in X* ^«^t f i l 1»y 
reaerpino (.laonor j|$ gX^t 1970)* 
In L^ldoptaxttf tli^ra naa no daaaga to ih9 taatoa and 
aoeaaaeary ^Lando of J , ai^itenaf foiloiidLns iniaotion of t«s?a 
(OBtxa&i and Qmxpim.^ 1967) and in ^« ijufy^lji aft«r apholata 
troat^ awat of adalte Oa i^ipmdo and Pant* 1970)* 1*«|ta aad aataiia 
did not oe»aa an/ patlioXogLoca ehango in tastaa of X* SL alth.cm^ 
ttio 7oXumo of tastoa of traatad aaXaa dooaraaaad id'fo inoraaaing 
oosuiantxtttiQns (HannaiNNnry jijl A3L** 1972)* Ai^ oXata taraatsiiaQt 
of tiia tifth-inatar Xazvaa of ^ mg^ ^ OMiaad naarotio aaOX daatb 
of Q|ias»atasonia %liiXa alvaady diffaMntiatad q^aoeaatida and 
i^ iflCBatoaoa vaca hi^^y raaiatant imsfA and Hixanot f965» Ouaait 
1967) • Bit in 9^ gonaxation aapyviaa q^axaat^ Mw of ^ aSZl vaara 
found wktendXad onxy oihasmlaa taataa wmem l ika Ihoaa af aocoala 
(saaai Kud sa«iki» 197ta) aad tba yauag apaaatoaoa nava foond 
to ^ aoat aanaltiTa to ^^oXata immd. aad saaidci* 1971^)* 
Ulioti taaXaa of ^ aSSL '^ ^^ sro in jaetad %A1li aitiiiaplMVia at i»9apapal 
ata^f Hio taataa of aAiXta wava norsmX and nosoaX iq>aaRmtoaoa 
w«ra ]praa«nt in vas dafar«na lait tha nusib«r of magMtoaea i a 
*> 1 
In H (^3aopt«3m» appllimtiOKi of t«|Mi and i t s Gi»al«ija@3 did 
not 06xis« B.&!7meo9 •ft«ot on the groso otaeuo'daro of t«ert«8 of 
1* l^ 1>»t«^ isat & adL a^dfiofsnt aiacunt of ap«^ iimotl^mtiQa wm 
prodae«d (I*aaiaineo and L^roxioht I9^ 0I)« 3Mrliii»rf wISi^ o^llMitt**-
flaXphi8ait«i 1»3-97<^pan«dioX dla«19iaiia«gaphenat« azid nltK9§m 
@RtatAVd« also had «l£iilAr off tots en ^« hoiiotyif (UiCSiaiifto asnd 
Levoxi^i 1969). 
In OrmoptosSf aft«r a wo t^ of topa injootlon to 
a* ilflSBSBII&Sft dasQuazatifsi of toatoo oeoo3rr»d (iiaittXe jjl iQ^m« 1966) • 
^a l,flte^9?,]ilt.a itU£aB»lla2ila hi Jioot dnm |o of Uio aHsoaoocrioa of 
1^ 0 tostoa ooourrod \Aiki ai^ioXato %timi i t MHQ apx>liod Juet pxior 
to x^ rop'^ iaso I \^itoh peraistod in DiJeraatOi:*onla mid coritlmiad in 
Gnaxaatooytao (Klaaaan Jtl Ji]^ *t 1969) • 3ax«m and i^iksiaadlt^ 
( 1969a »t>) found in Pooaa^ loc^ M f^ MSM& ape9R3atogoiiia« qpaosaato* 
eytas and w^wmtL&a td'ti pyonotio nfuoial and fsagsiaatatiQn of 
ohyoiatln vnouoXiaation and dxRatieally affaotad IXU eontanta 
aftasT aphoXata tvaat^ant* 
In iIcaopt«»t OG. Sk» HSIltilia ^ « taraa'tefliit bj !:t^ *<»tiea»» 
aathja«i«Mfl( 1«tagiyidlnaa^yttainida) aaaoad a^Xl aaftvoidLa and 
«pasa dapXaticn (Aaaraifeara jEliyUf t97l)t uliarafta in n«t«r(^te»i» 
•^^  il« JPUOlftJRa* ^^ tvaataaat of tvataainot t i ^ and &ait«^ did 
net had any apperant affaet on 13^ taataa «BB«g?t vadaetios in 
ei^arantoi^nosia suici a l i t t l o s^ Qz^ a Inaotivation (-Xsoo^aopoulca 
end &ovdon» 1969t 1971)* 
'>•> 
^ <-
asid %f0y9 ic«pt ia gj^ss sf^slnf .Java m^aosslng 8** x 4" 9<mtaliw 
ini^ a (Samp paat a^oiit 5 oois t^ii^ at IS13 bott^sa* fh^ top of 
1213 jar© i^Rs cov«P9d "by 'SMaa.tn. '9i»69 raeinaip i&x^ s %isro k«pt 
at 29^ S t^ C an«a 10!^  to ao^ R»il. All etfiM a^ w^ r© f©d on wat«K^ 
9oek«d oottoB 8>»«te %dd.fih voiro olhanged dall^* i4&€ii aaf£lel<mt 
«Sg X&yixm P^miTt^ in & iart Hie l&aeota yero txanaf^aTod te 
Sresfo apoaring jars. Ovwr ox^ svdlMg %ia@ aTold^d* 
2* aEQplliit-> of tiiaeote* 
WTfKi Hi® stook ottltarot tr^tbl^ mivr^ad aaults darisii; 
9 A»^ i« and t2 nooA v«re diiil^ sortod oat and k#pt In sMpaxttta 
jft3r«« At 'timt iAM% flftOh adnXts v«aro ro^prdod to bo of soaro aigt« 
itiea SNi^ JUrod tkmA^f cnavgod aalos aad foaoloe voro aopar&t^ ay 
kopt to 3«t ^9 vtTeUM fa^aloa of v^qmlvad $km» ^ t M a 6 to 
fO hm»m follo«dag «MaRi«s0«t adalta vara tvafttad yAitk aoloetaa 
^a^oala* "^ o obtain nmHy aooXtad flflb^-inatay nyxjsikm firaa tha 
atoolc-oaXtttyat fourHi^ vixiataar u^pha wmm aaipemtad ia a fira^i 
vaavlag Jar and HKSI aaiilly acultad fif1»i»inatar n^piia w«»a 
aortad out In ttid aetao a^aiiaar as adolts* 
(WO 
eoiurtaty of '^m Wftatta A« 3ilddi<pi« H^iOIttlii)* !»«ili^l£io1liaa#» 
phon^tla aootat* (SBppXiod hy BxUmw ACI» Baoh* a t^ &iA^tm0am0 
iMHPo uaoA to study thfldUr offooto on Hie i^ 3*oaBMiM<m of 
JS« gte^ liillfclMB* 
I t %iaii applied b^ toploal &ad iajoetloci melSiodo Q» "boUx 
aAato «&d flflh'^ i&o'tMS' n^phe* Owla^  to irosrr Xit-^o of^allnMlity 
of thio ohoaootoarilaat I t KAO ziot ^ooaAiao to uao i t by irosiaaiia 
aad iiasi«r«lQii siothodo of appliootifiii* 
For toideal api^lioatioii 'Nto^niiool 7BM uaa dlltitod in 
aeotono (AxwOmTf B.I>,H«) to 0*l25t 0«25t 0 , ^ end 0«7$ per e^n'l 
e«sieeat3mti«ii« J^ raa e e ^ e<mo«itKetioa 1,0 ;iiX vee applied on 
Ibe laetRttiosacdo pleiuran of an adolt we a fif1tv*4netBr n^ siph of 
•2* fftlii^-ff^nlRi b / fli 26 dBOfte needle of a 'Svp X28 a l l ^lasa syrinaw 
atta^ed to a ^lioreaeter* At liie tiae of tsreataeAt Ihe age of 
aAate OBd fifHi-inetKr ajaphe vas S to 10 homre and foev dB^ a^  
veapeetiTiAy* f«p eMh oonaeataratiMt Huree viq^eatea» aaoh 
eoneletittg of t m treated adelte of ei^ier e«s» were aeed* Qie 
treated aalee %fere paired villi untreated irirgln feoalee of Hie 
oorreflp<mdina age and -vioe •orea. In oaeo of fiftSwiuetar a;/ciph6 
tbe ttetiaeticn between laales and fenalee «»e not poeelble at 
Hiio eta^s 1tierefore» eaoli replioate ecniieted of thirtgr n j^aiilie 
ana uflBAlly 1$iV99 mtskk r«pIiocit«a v«r« obonnmd* v^ «i^  aal^a 
oaor^d lifOGi liui tarofttad n^i^st tb^aa vara i^slrad %dth vlrglii 
faaalaa ot -tSia earrai^<mdlng a^t asiassad £ra» imtraft^94 ii^pha# 
Llkatd,a«t f«ciaX#a aa«riiad £roa tlia troatad n^phs v«ra ooaafiaaai 
vllh iii« laalaa of alr&ilay a ^ aa«Ei8«d a^poa liia imtvoAtad n^apha* 
fha aiaaa ead taaaXas araargad t^f» Hia traatad a^ o^plia «rt^ aa» 
q^ania? «atarro4 aa affaa^d aaiaa and aftaotad faiMlaat roapao** 
t&ir^y» I3ft<^  r^l loata hava oonai lifted of teci !i»3.ad or f«»al.«i 
affao-ted l>y oae^ aois«aatnition of TSi and Hiay v«ra paivad ISkm 
traa-ted adtilta* 'fuo oimtrola waof^ alao rmi parallad to aaoii 
aaciaa of ms^«ttxwi%%* Aeoocr^ s^^  to ma ssatava of aa^arlmaat 
oontroi Z had al-m^r mala osr faaala toptaaiajr tfsaatad wilh 1 * 0 ^ 
df aeatona oeil^t vdneraaa aoKitaraOl ZI ooiislatad of 1)oth aaxaa 
untroatad* ma?o© raplioatas of aa<^ oc^xtsrolt havla: tan jsalra 
In (me yapIioatOf vara uaad* l<lkaiilaai the control, for fifth* 
luatar n^nsj^ s vara alao aiaintaln^. 15x^ data on oortalltyt mtitt3.«» 
ting* Xcmgavltrt faoan^lty and farUllt^ ^mam raeordad on lioUt 
tvaated and oontroXlad Inaaeta* 
GQS)0antratic»8 of 7iStt at^ ajOar to Hiat naad In '^>pleal 
appXioatlon vosv alao Injaotad Into tha lx>djr of adolta aad flflti-
Inatur asmpha of J« flnmlilBff Itironi^ ttoa «urMi1foovMA# pStaaroa* 
tha quantity of aaah Injaatlon* ago of iftia Inaaota and fturthar 
preaadora raaainad -tha aaata aa for H&a topiaalX^ tgoat»d ina«ota* 
l inl lariy two aata of aontrola vara alao aaintalaad liy InJao^Ln^ 
t»0;aX aoatona In Iho adtilto aa wail aa fLft^inatar n^ i^^ spha* 
2;! 
•113 was also applied on twth aaalto aa van as Iif1i»» 
Inatar n ^ ^ s of J« ainjaliilBa. 13X1x09 mtnoim.t q t^umtlty of 
!I'I3 naa smllama* I t nae a^tliad by topioal* liijaotaotit twiaae^ 
si Gil ftnd vaaldual usttioda* 
Aa ^ J uas leait affaotlTe them 731 i t waa dllutaA ta 
0*12&t 0*2§t 0*^t 1*0» 2*<^ » 3*0 and fO.O per eaat in aoatotia* 
^nQ fiarat 1?iro« ocaio^itiRaticaia wism Ih© 3^20 a» foy T-r.?* WlasMaa 
tiiQ uast four ocmo^sitsttticsia %#era aactam ooiiaantratimia for tils* 
I'or InjaatioK applioat^oa foay ootaeoatmtlaaa of it;^ ^ alnilar to 
7HI l^asea pvai^ avad. Fro^ Ihaaa Q&aarnittvktkenm 1 * 0 ^ V&B appliad 
di-tliar topioall^r or b^ i^ijootlon* !Eh9 prooeaora nas lilca Hiat 
of T^ M • iurthar« both ooiitrole I aad 11 waya also proparad ia 
tliQ aoa© ^^ lauriar aa tteit of t •::. ISio record oa lortalityt taewlt* 
iiigt ioagfifvltyt facimdlt:^ aad fert i l i ty was tmiiitainoa. 
Baaiaiaa topioal aaS Injaetioii ap^iaation of itlSt lx)m 
adolta aad flftb-»inatar nysphe war* also tvoatad liy IssMKraioii 
and raetautal aat^oda* ?or iimaoralen 0«l2$t 0«25« 0,$0 and 0«7$ 
par eaat tits aolutiona vara prepared in a oixtura of aoatooa and 
vatar in •(pal •ol»aa (1i 1) kaanaaa paia aaa^&a aa aolirant fior 
iiKsareiaii waa hl^fHy testio to J« JiUUBlAJttS* ^ari^ara o»a»day> 
Old adolta vara i^iaraad iaatoad of 8 ta 10 hoara old adilta 
booQUaa the rata of T^ortrClity In the latter groap wae ai^iif l* 
oaatly hija i^er and fUrtlior obaar¥ati<m va© lapoaaDala* thex^f^po* 
*K: a 
<m«»da^-old adiilts of eelitiar mat &&& foui^dfi^old flfHii^inftay 
nya^hm v«re dipped in 9Mh 0ono«Bts»tion af ICIS tor cmly tir^ 
^oonda and l^ ion itio^ v&t9 T^m^tn^ eaa. ^makija t i l l Hie aolutloa 
asl9d. Later* tli«/ %mt9 trazxsferrod to o l«m roariaa 4^ ®^ ^"^ 
fr«i#i food. Aftor o&« daj tt&e aatilto v«r« pairod ^dth 1h«lr 
m^troA^id "Vlr^ iUi ooimt«r 9«x of ihe oorr«a|»oiidajrig ag*. In l^iis 
oaa9 for vabh eono^itratiou thirty inaoets vara lnoludod In a 
raplioata ti^ioh uao rei^aatad tiirsa tlmaa* 7o obaonro His affaot 
of l-miarslon tsi ISSS cai 1to« f«o«n<51ty and far t t l l t^ of J . olnja^Attta 
%aii hdoltSiy peire vero a€d.cK3itdd in yhioh csria aax was troatad* 
^ r o a m^ rapllcatas ware uead* aittllarly iftie pairlnj and rwpli* 
oatdLcma of affaoted smlaa and faaalos w«r« also prepared* Two 
ecaitrola t and XI M«re aleo rmi* In oontrol I ISie sax for tro«%%:iQtit 
*K\s (ttpp^d only in a -iiirture of aeetoae ^^nt^ %m%9r ('•'/V'» for five 
aaoandss an<5 i t waa '^ '^^ alrad yi"^ it© wntreii'^d Tlr.i^R cc^atm* oex of 
the corresponding age. In coiitroi II t>otii i^ nces war© «jitraatad« 
)aoh ocntrol i^o replieated t iree ti^iea l ike treated Ineeota* 
For obecnm^tioa aa i£ie raaidyial effaet of ^ M-s^ 0«?5t O.TD* 
1*40 and 2*80 ei^ ^o/a^. inx^ vaa aj^plied on t^e Inner aiirfaee of 
petri dliliea having; three inoli diaaelwr in thto foam of a Ibia unl* 
tenesmi film of eaeh aolatlGiit Oiieii wee alletied to dry* then tma 
naua.7 tm«t3»4i ( 8 to to houra old) aikilta of ed-^er aax ««re terao.#it 
i n eciitaot vdth tetsh reaidnal f l l n eeparately for ^.5* 1«0t 4*0 ond 
1?«D hoara* At Xeaat three rei^Xioatea muslb. having toa inaeote of 
oithi^ sex vera treated ^ ^ different oonoentratians for diffarmxt 
eacpoaare parioda* Follovdn^ the expo dure the Inaeota were txaaa* 
o 9 
a period of dl hmrn* oal»o«<tu«a^ 3r the aattrlal wk» Ixyou^ i^t to 
70 per 0m^% «tlm&€)l to stain in bozcus oftZmtn** Finally th« 
«tal»«d tkamt^ was d^ i^ rdamtsd* olaar«4 in aeHi^ )»<»isoate ana 
liQuscno ana aountttd in Canada laalaaa* 
WOT histologleal obaarmtiacis of th« tastas mad emaeimm 
of adbolta ot aiffss^snt aaa groups* ihe yao^aotlva gonads vara 
roFsorad In ^ a ph^ralolegloal leline and f l x ^ In luidosa^BxasU. 
tor cma hoar baoanaa I t ivra asi^llaiit flxatloii as eosparad vHb 
Cft»ioy» ^«^ar» 3sl1h*8 J^ fiaaX Blf^Kosiata and Afaaoue Boln* 1!ha 
tisaaaa ««va naiiiad in <K) par eaat atbanolt dah^ ptaxatadt olaavsd 
In malti^ banaoata and 1»«ns«na and astbadad in tlia p& Af£in MUX 
f6l**- Sa^ C £ialtii^ point). Sariai aaeticsas bo*tti oross and l o n ^ -
tudinnl of 6 to Q^ l^ iiGknaaa wsaem out. liheas saatic^ia %r«ra 
stainad villi 'Holdanhain*8 Iron llaaaatox^ln* Hanasn*a Iron 
Triosqfbasaatin and :>laXXory*s tnpXa ataln bat taost proiaiaing 
raaiilts w^ ara a^ailablo wits^  H«idswhain*a Xro» Haaoatoacjrlin tand 
«osin« the at&inad ase'^ons vara dihjfdratad and raoontad aiifear 
in Caaads baXaRi oar in B.f «z« 2)atail9 af noxnal aoateolaal and 
histola^aaX atraotovaa %i«ra 9iBprodMad bar Oaeiara toaldi dxawtana. 
tha is^parlmt aBateniaal. ar biatsaagUal ahanaai umfQ 99BSfmm%tA 
br ii^ataiiaarai^pba* AU pi^ ^oniava^Ei^ piiy aaa aajnrlad out by 
Hatvonlx tatiaaoalar pikaaa-aoatmat vaatai^ olaroaBopa aoatly 
vifh stmm f i l t s r tluraa^ aabxaoatla onlti^aSliBliiataA optiaaX 
8y8tai# Ilia atibjaet was gaaagdad b^ r Iiabvaa aaaaea on ttia phota» 
ssnidti'fa aaoXidcn of Forta Pan 165 A3A 99 aa lAdah i a aadtm 
ipsadf aadLua aontraat and ultaea aapar flua geaAn f!Ua« 
•t>i A iJft iiHh I y . Ill m 
oBs^RVATioas on m-^ wmmimfx mi> fMsacLi'?^ oi^  % ,pnimiLAi!ya 
30 
HI. m^wsf Of tmi m ma n,^mmQTim of j . 
«w»iiiiii»»ii»iM»«»i«Miwi«M»«w»r»i—»u »ii«iiiniii m«mmmmmmm>mm(mmmmmmm0mmmmmimmimmmB»m 
Four Gcoo^atvmtiQas (0«t2$» 0,2&t 0,90 and 0«15 ]p«V M B O 
of 7BH v«r<« pyi^iunid la ao«t<mo and t*0 juX of «Qfili oooMBloniMaa 
was torploslly appXl«d on Iho a«ta1diogratdlo ptl«urc(Q 9t «|tial »ia^«r 
of «11h«r jMX and Hheti pftl««d vt-th -ttitt aaad xamtNir of ooonfeif mm 
ao dasearllHid in Motlan IX* 
USSio SBSles appliod id Hi miy of ^ne four oci!io€»itrj:\tl£3«is of 
?B?3 aid not siiow i l l of foot on their aeaaanl l»«foavlotiy» l^ ioy 
w«ro ao actiTo and ooapstitlvo as t^ xoso of iSio ooatrolo. fho 
longvvlt;/ of a l l liio troatod sialas nas mmffoetad* Dio lowest 
eono«at3Efati«8i of 9B$ (0*12$ par a«it did not k i l l Iho tvw&tad 
sMlaa vl^iin 34 hoiura, Howarar* 3*22 yar a«it mortality of «ioii 
taalea vaa xaeerdted after one vaik ^ «ie tria^«fit« yiun Hia 
eone«itiatl«i of 1^ BMi«io doutaed (0.2$ j^mr a«at)t tlM i«te ef 
aertalitar ttlae ai^tlfieaal^y inegaaaai in the tWMitad s a l t s af^or 
one day aa iMll aa one vaffc poaVtaraaMant aa eoopaspad yA^ Itoat 
of eoiUNBtnatloaa A of fa^ (^altile 1>» Aft«r one day fQHOMtag 
Ibe ig^pliaatioa ef aoneentvation c of T3isf0«$0 p^ir aent) tbami 
vaa not any al^aifloant diffartnoe in par eent siortality aa 
aomparad to tbat of aoneentsation B, Uoiia»ar» after one veife of 
.u 
if) 
i ' oaVtroatamt imrtslltf Lcs:i|S9Vlty ( days) 
<'«i« day CM9 vmk. 'SxisBviam& A v o m ^ 
A. 0.125 
B. 0.150 
C. 0.5<X) 
^. 0,7^0 
C<mtrol 1 
*.. 0 . 1 3 
3 . 0.250 
C. 0.500 
3« 0,T50 
Contirol I 
Control I I 
0»00 
9.67 
a. 30 
0.00 
0.00 
0 . ^ 
14.81 
21.66 
50.00 
O.OC 
0»00 
5.22 
53.70 
58»53 
90.00 
0.00 
0.<^0 
10.00 
51.13 
57.80 
05.66 
0.00 
0,00 
a9 
25 
30 
24 
30 
34 
26 
22 
21 
20 
25 
20 
37 
40 
34 
35 
42 
41 
35 
36 
36 
:» 
37 
3^ 
33*0 
32»5 
32.0 
29.5 
36.0 
37.5 
50. i? 
29.0 
20.5 
27.5 
31.0 
27.5 
'^2 
i>Qiie«n't3ni^ o& C ym& 9iim^ttam.iQ.y hi#i«r ia wmr^rnxXmrn with Hmt 
of ottto«iititttl.oii8 A and B* ^ o topioaX applteatlai of t^ i* 
•traa^at oec&eQEitmtlcm o£ 7BI (o«7!^  p«r ooeat) oeitota the h i^os t 
pearoaatB^s of mortalitgr in oaoli aaloo liolti aftor cm« da^ &a %«0IX 
a« Qa« iNMk of HiQ tsp«at»eiit (36«66 and 90*0 p«r ooatt nuiJoetlYaljr) • 
'S^ o m2rvlT9d at! OS wesro gonornXXy qoito aotlva and ec»^otltl'v« 
and thfldtv lo^ovlt^ vaa also not ouch affaotad In oo^i^arlacn vlth 
l ^ t of control a* Xn 1>olli aata of oontsoXa ^tfae^ %m& no riorta* 
Xity aftar botti ona da^ aa voXX aa one va«d£ of ^ e traatsiant 
(Tat^e 1» fl®. 1). 
H^ e faeimdi^ of iha m^tveated f^ naXea* imirod uilh the 
staled taceatad with alX four oonoantratl<»ia of Tilly vaa uot al^i«> 
Tteeaitly affeeted as ot^parod wllti ttml; of etmtroXa* HoiiiQworf 
ellsi^t daavaaae In ttia fec^ndltor ooeiuRrad in -^o fco^aa %i^ le^  
SI tad iifilli liia taaXaa tarea'tod with '^e atron^at aonaontratlon of 
T3I, fhe fartiXity of tlie a@ss ^ i*Hiti faaaXaa %ia8 h l i ^ y affao-
tad. 3v«a ISie aiipXlaatlon of tba loiieat eonoentifttion of ?BI on 
<«ia a^laa aaasad 72*48 par oaat net atarlXlty in thaa. o^ay one 
f oarth of ^ a total taiaSme of Ilia aflgs 3 ^ ^ ^7 uatMatad f aeialaa 
sMttad yAltt m4ti taaXmm bat^ad* Qia mlaatflliad aesa appaarad gjoita 
nonaO. in aiaa tet ttie ealnrsronie davalopasit eaaaad in Ihaeu ^ a 
appliaatioa of atrcngar oosMaatsatlcna o£ tm (B« c and D) eaaaad 
hundred par oant s tar l l l t j in the ?3BXaa C^ M^ e^ 2* 91<^ 2A)* «xa 
phyi&oal appaaxanea of Hiaaa nan*^viable agga wt-B «tttite nonaal bat 
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ii&lhoat dtfviilopaait ot oiala^ in nisei* m«ae otcrlld aBl«a» 
phjrtBloaXly a« niiLX ao 1i«haTlouxBlIy word quite norE»l l ike thoav 
ot eontvols* *%• tmtvoated f«a&l«9 on ofttixi^ with tvaatoa leMles 
•lao ^ d not tfiow nay 111 mStvot en liielr svamal bohnvioup aaA 
13i«y »«aRl».«d fts aotlYO fta ttio«9 of ooatrole* fho ovlpoaltlftt 
a&a liilMapovl]^osltl<m periods of these females vevo also l lk« 
those of eontae^s* As tstr as the feoondlty &o veil ast f« f t i l i ty 
of €10 Individuals of ecmtvol I l o eonoezned I t was mmffooted 
b^ aoe'^ fosiiie and no appveelat^e dlfferonoe oithar In feGundlt;sr or In 
fertllltjr was noted in ecjsaparison %iith Ihat of o^ mtarol II 
(i^iae a)« 
11* ApplleBtlaa oaa the fsEaales* 
fhe appll^itlim of the lowest coooaatxntlGsi of '?J^  (0.12I& 
per oeat) on th# females did not oouoo any nortallty after one 
day# whereas after aae week of ihe treatacnt 10*0 per eent of the 
females 41ed« l^ he longevity of ifoe sarvlv^d fonales was unaffeo* 
ted and thegr also lieNnred aossEiall;r Ulee those of eontarola (tattle t)« 
In both Ihe eontrois there ists not any sortallty apte a WMIII* 
%aiea this eonoiBtnitlQtt was dMiWLed (0.2$ per oeat) tli«rs waa a 
idtfilfleent Inflvease la the per Mot a e v t a l l ^ of «ie twcitti 
fenalee aftsor both one^dsy as widl as «tte wedic failewlag tlia 
fpsatw^ait (H«8 and 5t«l3 per aaatt i«iiHietlvely) la eea^parlson 
with Itoit sensed by eooaeatratlea A of *sm (o«00 and 10*00 per 
e«ntt respee'UTely)* Ttma there was a fl^st rise In the per sent 
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aovtalit;^ of the fasaalds 'fer^ iited with t'lls ocsneatitam^cm* ®i« 
oonsQsitzatioci C of ?^i <0»50 per ecait) also oniss^d etn apvi9QS>l&l>le 
T%em in 1$ie IMH* cNint taertiCLit^  of tbo foBsalea afiwr bol^ oxie day 
«nd 0X19 %mdR f&ltm^n^ -tiio tsfaii'tetfi'l C2t«S6 ana $7»0D par oontt 
r««l^«otlv«ily> crwMP Hint of oonev&tsnitloas A mia B relatiiraXy* 
mo foaftltts treated wi#i the eooeontrntlaae B &&& 0 &LA not fltiov 
any adroorao ®ff«et on lh«ir iHihairiaur and Imigavltiy* fho 
strongost ooxmentratlQn of 9SI (0*7$ por ooiit) ftort^or injevoaaaA 
^© p«pe«nt»ge of Qortallty la f0»ao3 ao oosspas^ od vdlh Ihat 
0(i»si94 by ooneoatratioii C ( f ig . 1)« ^ o lon|S«RPlty of l$i«i auxvlY^d 
f0ml9a troatad vltli t ^ a ociieoaianitlQti was vary l i t t l a rtt<lieaA 
in eoisi^ mxlsoB with l^iat of othor eouoaatzettosis ('Sat4o 1) but 
-^aae fcdales ware qui to nostiaX in ttiaiar ^lya&oal appoarauoo mid 
botuwioay* 
fhQ faoalos tpoated wilgi tho lowest oosrio^itratioti of f^i 
yftimx !3atwd vliix untraatad mBLl^a of thd oorrrngpesmiOjcm 8€ra laid 
aigplfiMfitly Xaaa oumtiar of agga in ooaipariaoii wiHi that of 
eontrola (%^a 2>« Howarar* tha alaa and pbyalaal mpprnxmrnm 
of aoat of <^aao i^ gsa vaa aomal bat thaaa mmsm vava aiffkifiOFyitly 
Xaaa faortila in eos^ paariaai with idioaa of oontap^a* 1S»m daxtttioa 
af int«rovl]^aitifla pavlod at dlffarmt batohaa of aasa ^ thaaa 
faaalaa %iaa pvoxooiptd ma aaopavad with that of oontvoia* Uh«a 
tlia aonaantvatiai of fm waa daiil&ad (B) only thxaa faaalaa oat 
af thirty traatad f«aalaa lidld tAn^m laiteh of Tary amll lasaihar 
of agga daring thair l i fa tioa and tba AxratLon of thia oripoaitian 
3f; 
vae tAm^fioeai^j losigwr In oomporisoi with that oi thd tvmlmt 
of oontvols AS v«ilX urn ihQ tvmXma -^ raatod wUh o«iidflntmtlQii A« 
fli9 slso of i^m&e ms^n va& alao aaaller ISuai that }.^a by 1li« 
tmmXm^ tvantsa id.Hi oGne«atf«ttl<m A mtd 1li«ir aliap« vas not 
aoximX* mma ot tho «3iso iiad £aitf.f^ z&i stopo il i i lo ottiors %mf 
^hmflml tmllko those of ooatroa.«» lehose nggs did not hatoii 
bsosuso Hioy iiero «l1Sier ooc^Xotflily ^r parttaSLly atMnriX^ * IMs 
eonamoa y&e dot^nainod )^ asasiiniii|{ l2io doroSlopsioBt of the 
oaabvyo In tbe o^o* float of thoso c ^ s ohiowed po«t»a!^ l»sr<mio 
dl<»ttu The roiminlntl traat«d fosKiles ullh oonecBtsntlem B (£Ld 
not o^poalt at all* How«r83?t th«gr vere phyelogOly Xlko grsvid 
f«aa«8 mady to ovipoait aft«r the eoinjlftllcjii tout they never 
oviposited fi&d after axm^tixm ostln - a-piln oecwrrad. •Siomj 
fssasae® ^yssieally as veil as b«tiavtow2Blly %#«ro a© siGfrnl ae 
ooritrolft, Hhe aeaet two strcmger oono^itratlcsae l*e« C and D 
oatised oo!3^Xete re^rpttcsi of egge in liie fooaXes and no orlpoal** 
ticm ooGasred (TalaXe 2$ H.^* 2B)* Howevert after aattogt t^ iaaa 
treated feaeXee aXao Xooked Xike gmerUk fen^ee alaoat mady to 
ovipoait tet no oirtpoeltion oeenrredU l!he doixatiQii of Hie f i r s t 
suiting %ia8 as Xon^ as tbat of eontro^ La* wbereaa i» galiaenawit 
natlttge tbe aasatlaii il^iifioaBtaLy iliort«ied« maae feoalas iwrs 
apparently aoxnaX phyaieaXXy aa vAX aa biiunriaiiiaXlj nlHioat 
iliowlxvg any adrerae effeet of theae eonoeBtratlona. 
111# ApplteattOR on 13x9 fifth-lnstar n:fs»ph9ii 
'tm yaa aXao topieaXXy appXied on the oldpfinb-dsatar 
nys^e* 13liereaft«r Hie aertaXlty» aouXtlas and Hie 
'^7 
(a) Bffy»t OR taoyWllt^ and aoaltia^ 
Ihe tepieal appXleaMon of ^ e levwrt oenoactmttmi of 
?1^ (0«12$ ?er eaet) OQ "^O flfHi^laatitr a^asiha did not oeua« 
a»aF' stosiftlitjr attbi»r ona da^ or cna %mtk tollmAnr; ttia troiV 
mont* All tba ty^aatod xij^e^a vara aetiva lika -^oaa of eontroia* 
whoB Gonofiti'lratlcsa B (0«25 ^«r eoa-l) wea applied ^vire waa no 
storleillty %)i1hisi 34 hoars tet aftar eao va«k 6*00 par a«Eit 
troatad a;ye|?li8 dl«»d« Iha aBrvivad n i^aphs vara Tax^ aotiva and 
norHBl in llioir li^ ohsirioBr* Althoui^ tba applioatlon of eonaoifti-
txatiod C of fm iQ»30 pm: oont) <m t^ .@ njiiphs raauXtad in 3*59 
por 04»t 3ortBllt7 within 34 hoarst tli<Mra wao im abrupt Iwt 
sd ^liftoont riaa (56»66 par cant) in «io par eant siortBli-^ aftar 
a \mfk> followin^i tiia troatKiant* %ia lato of oortetlity waa mi^ 
aiifsifiGant to ovar -^ mt emiaad \i>y aonaontratloa B« !Sha »tron^ a^a% 
aoneantmtioa of ?0l <0»75 par eant) tuaad in Iho pv«o«it aj^arl* 
EtMitf lAa noat affaativa 'to k i l l Xar^tat tssuolNr of tba trwatad 
nor^ S^ a aron aftar <ma dBjr in oos^iiarlaoa vith tba affaet of lawar 
oonaontrationa (At B and O* Aftar ana iffaik» Iba par o«Eit 
aortalitsr ot Iha ti^p^Sxm traatad witbi thia e<3tia«nts!atlon waa Tary 
hi#i (66«6i 'fvt a«&t) and i t waa <MQpartMla to that of an iaaaati* 
alda in aation* Bewarar* tbla n a i l unb«r of garrlvad nyapba 
ua@ (|ait« noxaal in liiair behaviour and eotivit? lika thoaa of 
aontrole «Riopt a fair xiyai^a %«hiah iraara aoaparatiTiiLy' laaa aatlTa 
than tha noiemX onas* "Sia n/opha of both tha oontrc^a (X and ZX) 
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^ d &ot allow aziy csoiftnlity* *ffk» n^stghm iMdien l^n/; to eoatvol I 
lAloh Imdi thd appXtoatitm of iio«taa« v«r« aXoo slolXar to tho 
u !^^ ;^ 3 of omtrol II (untr^tod) iu h^mvimr (%me 5f £1@* 5>« 
AH the A,;i3phs 'terofttod uilh llio Xot^ est eoae«mt3n&tl<m did 
not «ioo«8cfoXljr naatt cyrtd 6»66 per o«at of thaa QcsorsseA «ltli«r 
as alsiioriaBX adttlts or oooAfliomaiy aoylting VRS iiiooqpl«t« «ii4 
thoy ^od aaxlAg itio pTooosa* iho abnosaaX adkxXto vara waXtarnKm/i^ 
woBk and oould not mvri'wm yHtidn a day or two fiAlowlA^ aaargwihi 
MrihQV^ tha db»ati<m of* Ute £Lftli laatar ot iho aorvlvad m^mj^im 
troatod uitb t^iia oonoontxation ym» lumffaotod* Mc«tltln^ in Hia 
Kiytapha tr«itad %dth CMsneiaitratlan B of ?^l» was appraolaMsr 
alKK^ eiaBX in aoa^arloon wilfe tlmt ot ^@ eoeitroXa and liio nyopha 
troated %dLth o<moisntratici«i A and tha moan dnrattcm of th^sir ttfih 
lnatas> p^riotl wa@ also inoroaood in oompmriemi wltK liie ziyrmha 
of oontrola* Ibo of foot of oouoaatmtiosi c of TSi on the aawivaA 
oyis^a vasnXtad tn tha atisioxGial oaaraanae %foi(^  waa tba^ oa tiaaa 
hi ^ ar ttean lliat amaad by tho eanoaatmtloii B of t^U Row«r«rt 
the fifth inatar daratlon waa lOi^itly ahorttr (Isiy coa day) in 
oosiparlaen wi"^ l ^ t of tha aye^a troated witb aoiMientciaticci B* 
fha hii^aat almortsa maraeBaa waa ree^pdad la Iha «isvivad ayos^a 
treated «&th Hie atroo^aat aooMntratloiai of TM and Hie aaa& 
daratlQa of tlia Hfth laa%ur «»a alaa lA^ilfloRiitly lil^iar In 
aooparlean wlHi ttmt of aontroXa aad Hie aaxvlrad nym^a treated 
with a-fli«r lever aotkaantmtiims of ?1H C'mblo ?)• Tho garTtvad 
nyrai^s whl^ had d^ayad s^ultiA.^ ]; were aamlly lethargto aad leaa 
aotiva* In Iwlfo Ifea eczxtrola no alxioxaal eBaraaaea vaa foand and 
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1h« atixcitlaci of iifHi laatar vas also tha &tiort««t of eXXm 
ootieoKitratloiis of fT:^  w«]»i paix«d wltli irivgLn f«QBl«s of Hi* 
eorTmiil?m,mxks ai^t i ^ c ^ «a«r0l«d fxtm ttui uiitrtat«d nyapha* 
3B^ mnltm hud no i^foot on ^^r ph^folofa appaaxencio o» 
l>Qh&vlonr mxd i h ^ voarv as eo&^«tltlv« as Ihoaa of CMmtrolii* 9MI 
footmdlty of 1^ 0 f«eiB3L«a i^ioh imtad yiHi tho imXan affeotod ^ 
oonooatmtlono A and B iiaa aXaa not affaetad* Howar«Pt laaXaa 
affaotad by ooaeaataraticina 0 and B i^«ri ;mtad iiildi v lx^^ 
uaaffao'tad ftsiaalas SNidaoad -Hio faoiuidity of tho lattar ir4 ooti|»a» 
ris^m %fith tlbofla of efsrusoatxmldLoiia A mid B and ee^trols ('^ alaa.o 4)» 
Aa ooa^arad Mi.^ ouritroXst eli3mfLci''jat raduo'tlosi In the . &r oaat 
0;^ ^ ha^ohing ocKaixxed in Ifoo a^a of faeif^aa vhioh laatad idLth liia 
attXaa nffaotad by -mo Xovroet oaoaontcatlQn of Til!* vihcn tlia 
aalaa nava affaotad by ^ a dc«bla aoaeantamtloa tbaa At thaara naa 
at^ilftoimtly hi'^aar atarll i '^ "ttiaa tliAt of Hba aooaantratioa A* 
tha aaXaa aaarisad froai Iho ay^i^a taraatad villi Hia «Qiie«atxati<ii C 
aad P vara aoo^atAy atarila biamiaa yuan IbiQr flfttad n i ^ %• 
vaaffiMtad tinwi.aat Hia aoss » ' Itui Xat^r w«ra InrialdLa (9iabiLa 4t 
n®. 2A)* n&^mm* ma aiaa aad msfpmmmmm af miMa aMEa vava 
aliaiXa:? to Ihoaa of aontvoiia* Hia atafiXa oalaa aff^Mtad Iqr 
ecoEiaai&tcmtioaa C and B did iwt #iow any 111 or dapvasaiva affaet 
of Ihoaa cosieantzatioad and Ihoy %»ara as aotira aa moaa of 
control a* fha lon^cvil^ of iha affaatad saCLaa vaa alao l ika 
noroal aalaa* 
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tanmtod a« adults wllh ??! by t^ ^ptoal appllofttl^a as eongarot 
uim '^oae tviaatod aa nld^flftliN^ataar aap^a (fig* 2A)« 
i.tk«ula#» Hid f^mlijts i^loli mmtm^ firaei Hia t g t a f d 
A.Tt^ '19 1»jr dlfforflnt ectusimlaEa^cttia of fSI inaNi paixod idlli 1li« 
vtimffdotad saelas of tha eognreapondliiis «iEa» 
*QiB i^mH^u affoet^id l»y any oonoaatvatlon of 93^ vov* 
quite aetliro &nd tl\oy )Mimre4 aoxoalXy* ISio losic^einty of atoh 
fflciBloe %mm Also nosaal* Iho fecial on affootod ^ ^ o lovoait 
eca:&e«itxntioci of TB>I did not d0r«&op sdijM>floant ipmlbotloxi oii^or 
in faenindity or in fortiXlty of itioir a^s as eoc^ a^xed %dth -Smt 
of otrntroXs* Howarary the fotaeaaa affaotad Is^  ooRoantzatlotk B 
filiowad aijoifioaiit a?o<^otioa both SJI focmxidlty mi6 fart i l i ty a© 
osKsparod yith mtmt of eoneoiitrallon A fsad c<mtrol. \:hmi "^a 
faoalaa affaotad by ooieaatrntiim C rsatod %dlSi uimffeetod otedaa 
tharo %ia8 axi alisuptly ht0i Int a^goific^nt doavaaoa in foeun(lity* 
< i^ly flva facaalaa out of -tMvty (3 vaplioatao of tO aai&) tagathar 
laid 54 agga aad tho rmainias fanalaa did not oviposit. Uova 
than fifty par cant of ^9 ovipoai^tod agga waira eoapl«t«&y infaa^ 
t l l a (1te%l.a 4)» thaaa mmPB viva mmXkmt ia alaa and anfiHaotta 
ia i^ Mkp«» tlia fasnlaa affaotad Igy liila oonoaatratiaii C alaa iiara 
aetira Mka tboaa af aoznaXa* Iba faaaXaa idii^ acMR^ ad Draa tha 
nyisi^s t»<aatad %d.«i aonoaatiatiaik 3) of tm did not o^pao&t th3paa^ »» 
oat thdlr l ifa* Althott^ aaah f^ caaXaa liad aoznal laatiag vilfti 
anaffaotad aalaa and thay livad aa Icng aa Ihoaa of eontaraila» 
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OcoeLAmmllt mf^to. f^aalds lo<a)c«d l ike giBVld tmml^Q rm^g^ to 
07lpo«Lt bat ovtpooitlon did not oo«nr oad aft«r oottotLnM a^dUi 
IhoiSr liooeao l ike tho fonaoo of post^ovlpoadtlOQ otfti^ Xt« 
tii«v«rov»« iaaioat«a tbat tmmXmm sffootod ligf oGooentanitloa D 
of ?BI 40 not lOM Hio artlaBXva iPer Ofrlpoaltloii aXiatiaii^ «iv&rl«o 
Ao not imw vlpo oi^s* 
fbo tflndud &mtCL<srp9& morm ij&fooimdlty %^ 0a i^ ogr VMP* 
toplOBlly tartMitttd ftsi nAate tlian thoee tSFoetod as £]id»fl£tb»la«tBaf 
aiMXax eoaao^ntvatloas of il^i uaod in toploea ai^ pXlootlQii 
v«ro also Injoetod Into tho liodjr of 8 to ^ hoiiro oXd adulto 
t i^roa«^ the motallioxoi^o plouron* 
yhon ih9 mtXmm varo injoetod idLth liio Xoiiost oonoontaeattan 
of 'fM (0*125 "pme e«at)f 1li«r« wtm no isorteXi^ aft«r oiui day ^ t 
ftft«r on* nMk ton i^ «r cMnt lnjoot«d aaXos dlod and tbis mta of 
mortnlltsr wfto alallur to that of Hi* aontroai I in lAilflli aalaa 
if«r» Injootod %dth iho «no <|Bantltar of ^io oelTvtit Caoiitcxia^ 
(faiA»»9)» Bowarart tfe» M 1 « « of oontvoi IX iiad no aorttiilty^ 
boHi aft«Br ono 4t^ w&d ono nook, <eii« X&agmtktf of Hio aalaa 
Inioetod with this ocuoontzation of 'SM yaa aLtsilar ^ Itot of 
boHi ttio oontvolo* ma Injaotad oaXoa Mttfcrad noraally and thay 
'MtHo 5m '^foQt of Tm oa adrt^ity and losig^vl'^ of J* jlJ^ ffflJlinlyH 
Coaoonlsnilstoti 
( f^  ) 
iL^n 
A* 0«i2S^ 
B. 0.250 
C. 0.500 
T», 0.750 
Ccsalxol I 
Cootrol II 
jmazt^ 
A. 0.125 
B, 0*250 
C 0*500 
Sb 0*150 
GcntlOiS. X 
OontNai ZX 
cnQ aoy One \twk 
0.00 
0.00 
56.66 
06.66 
0.00 
0.00 
5*33 
10*00 
3^M 
93*55 
0*00 
0*00 
10.00 
56.66 
90.00 
100.00 
10.00 
0*00 
53*33 
75*00 
95.53 
100*00 
1fim€6 
0*00 
Lflsae«vtty (aayi^ 
26 
25 
26 
«> 
36 
26 
ai 
25 
93 
4 . 
25 
25 
3a 
33 
35? 
• 
40 
40 
34 
36 
35 
• 
37 
35 
3a.o 
31.5 
30.5 
• 
34.0 
33.0 
29*0 
30*5 
29.0 
«» 
51.0 
30*0 
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ii«9r« as ae'Uve &m Hhose of ooatrcao* B^ ^ 9 iujaotlcin of -mo 
nmtt Mf^^r oone«atmtlon (0.2$ p«r o«it) to tho oeaost '^«r« 
was Appav«a-t2L7 no t&m ^^ ixiftetlTlty in tboa toeoopt in A f«w 
mBl9B ^M,9^ iNwnMi ^ug^siit una^o to ImXanoo '^get^t.vas tina 
finally Xiad ttpal^ down* m.^ ftml^n imittSL^ vaoovorad and 
ttorad for a £aif days and diad* isms ttta lata of oovtality 
fl^ovad a fliiddiii viaa attar (ma vaok foxiovini: tyoataont* Hho 
par ecRit ^orta l i^ of Hiaaa la^aa att^r ona vmk of Hia treat* 
wmx-t M&B ais»ifiefsntly h i^ar than tl^t of tlxa injaotod aoXaa 
by o<mcaiitxtitlm^ A« Hovarart tfeo mortality aftar ana day follow* 
ing tho troataant Wku saro in aalaa injootad by boih ooneait»a» 
tiona A and B« f!ia sDunriTad oalae iiiara quita aotiva and noriaal 
in "feair aas»al b«t»s^our« fha injaotim^ of oane<mtration C of 
fS! (0*50 por aant) onuaad eior© Uian fifty par oant aortality 
in imlaa tfven aftar ono day wl^c^ yats alsHlar to -mat omiaad by 
OfiBoantration B aftar ona vwk of t^a traataant* I t roaa to 
n ina^ pme aont aft«iP ana ^m^k f^louing Ifoa application of 
octtiooatratien C* ^ a t af Hia oslaa ttad Jaat aftar tba injaetion 
of thia ooiie«&t3Ation« otfciara baoaaa inaativa and cOui^itw 
Alltiouili aaaa of 1ti«a yaaorarad aftar a fan hoorat Hia roaainin^ 
diad vitteia a tmi day«» 9ha raearartd aalaa ilieifad nevaia aaaoial 
aativity Uka Iboaa of a«»tr^a» nia Icnffgrity of thaaa aavvtvad 
aalaa «aa alae idailar to tl^aa af aoBtrola (^bla 5)« whon Ifea 
atroujfiKit aonaontration of fm i^ml^ par aant) «aa injaatad inta 
tha body of -^o aeloa* ooat of th^a diad wl-liiin 24 houro and uittiin 
a va«k a l l injaotad aalaa diad <Taiaa $» ^ ^ 1)» 
40 
When Ifoa £»X98t Inj^ote^^ ^^ e<aiio«itnitlQei A of fBU 
v^am pettTQ& \A^ trntarofttaa tm^mm§ tho t9fmmm,%^ of ili« lalrNr 
OQfiuzTvd ia Hie pur o«iit •gg tiAtohlxi^ of ist%9 emso of '^ooe 
tmmlms fts o€a:^ »^ red wi'^ timt of emxtrLlom *Sim inj^otod sAles 
vlth otitio«its&tiaa B laso hftd no off«ot on th« f^eima&t^ of 
tho tmlnj9Ot0(l fflf3eCL«6 on cmtitt^ tho {m't^iti^ in th« •@g» of 
t^ iooo fQgmXoei Sid not oocHur at all* llomonrev^  tbeeo o ^o ««3W 
norml in etppoaisaiieet aisot sluipo AII<^  eoXoor Ixit oabvi^ oiiio d#r»» 
l0|^«iit ¥ELQ lao^in®* '?hA» ttio injeetio» of ooaossitsmtiim B 
in^0«d '^9 )sm4ls«dl p<nr eant stsrilitsr i» l i^ aaXoa* fhe izi4«e» 
ti<m of eoneoaitsratlcm C to tlie taraoa aXoo ootaoo^ fl&mllfyr «ffoet« 
l iko ^& WBl9@ la;}oot9di wi*!^  ooapie^ saitratiem «^ fho f«Mmn(li'^  of 
tti3 foaetlo parser %ieio edoo U£]aff^ot«a (T!a^o 6)* mo ovlpcr^to4 
o^a vnTtt occijilet^sr inf«HrtiIo auo to tlie induoticm of himdrod 
pmf eoat stoxlXit^ in tli«9e imXoa ( f l ^ 2A)* Bat tho &^riX« 
wdMi w«r« ({Qitd ftotiTOt e«»:^9tttiv«» omaaaklly viiEOiwia sod aoxwa 
in thoir \n6mrtOBLT» the in^eetlcm of ooooentmtian B of TBI to 
-^e ofaee oeuaed 2»mared per eent aortalit^ in Iftkoa within a. few 
aayo aft«r appliontioaa. ^im& the o1la•r^mtlon on tb^jp feounddlty 
sn4 fiMTtiXi^ aooXd net !>• Munrled out* 
];ike swaeat the feoaXaa of ihe ooanrvaponaiag a|^ iiagpa also 
in^eoted id.1Si aiiiilar ooaoentmtlGns and qpaantit;^ ' of TIU ^9 
tapeated fonalee vera paired idlto xioraaX tcmtveatad oiaaa of Ibe 
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e^fT^fpcndixi^ nm* 
thmtm tmiAmm &t%me mm d&jr toilmdxi.g ttm-iumat ittt tiiis i^ or 
o«it a^rlttliV )i«om8^  fOsiOitt tm^ i&mitm M^tinr »tt«(r cmt i«MAe 
«Mi«pt for tb^ « In^nrovl^altloii iatarvstlo i ihl^ b«»sie ai^fi<» 
oemldLy lon^r -^ nsn "^OSQ of mo o<«itrola« HIIQ ovlpofldtton of 
the flrat liatQii of 9m9 of th^ ii%4fletod faE»ltts m.& also a l^A^^d 
la oQ 9^Cdno(m ^ t h ISiat of Hio <M»^ vola» ilmmrm^ loni^tyrity of 
"^oso fosaalos iffto mmffocrt«d* iSioa €ie oo&OQBit3N&tl«m of Iho 
InJootlGu viae} dou^oa (0«2& por ooat) 1Si«ro vas 11 aigpstfioimt 
Inersonoo la th® per esait siortaXltsr of ^10 Injootod tmmX^e honi 
aftor ono ^^ a£id csno %;od£: of mo tnia'tcio&t a@ ocmj^ asfod iidH) that 
of tho foaalas lajoetod ^Hi oonooiitxatlim A« '^e aeL^^lfloant 
iziffiroaiitt la t^o par oaut stcrtaiity troa QE&O dajf to oii4» vaiie of 
]^o«V»tr8ft1a«at was aoooopaxtiod wltfo loaetl'vltar and alieiiGgi^ maas 
l a Hiaao faaalaat t^ il<aih alao load ta JUiad«i|Bata fat^aog. 'Tlio^  
Moalnad a3.lTa for a fair tejfa aaai ftaalljr ^ad» Howarar* Hia 
flKVftrad fMBlMi wNNi qiiita uaaemX in Hialr aamal ^abaTloair aad 
XoKijsaflty aa oes i^arad villi itotkt of aoiit»a.a» fha naoct hlg^ar 
a«oafn«tatlozi of Tm (0,90 par aant) aaaaad a alij^fleant inavaaaa 
la iho par aont aortallty iMtb aftar ooa tey aad aoa ymtk folloii* 
lXM( traata«it ao coi:^ mrad with that of ooooantratlotia A oad B» 
uosa than fifty par aoat fwalaa dlad araa aftar oaa day of tlia 
49 
ini«e^0Q of ^^8 o^ kO«itx&tlQKi and 6'&%€af9 vw^ aostl^r tStiim^f^ 
and Ixiatttlvo and di«d aft ir a f«if dB^ fa (^Me &) • A ^ M I I i»al>«* 
af tha faoalae ^ i^a iai0a«l<m of ^lia oonooats^tloii doxvlvad* 
Ilia aaxvlTad tacMklaa wera bflhuTloaxally naxtml and tietiYo X&|[i« 
thoaa af oon^si^a* ^ a lo&i^frit/ of thaaa f«mlaa lata uaatfaattdU 
Whan 1 ^ tiaaalaa WKPa ia;iae'tad wUti omK^atsatloa B (f)»75 paop 
eaut) Hiava naa a idL^pliliaaiit vlaa la Hia par aaat aorlalilsar ftflasr 
ona da^ in eor^ i^siaQii \d1ti iStmt of ac»ia«»tra-^<«i9 A* B and C« 
WitSiia a faw (Saya a l l Iha yonalaiiig faoalaa vhic^ irara lAaetiva 
a&a ttiml93.e to lieaaiaoa ttialr l>o4^ uava 4aad* ISmB aftar aoa waaie 
folloidng tita liijaetloii of Itiia G«»o«ntmiti<m -^ #ia fo^aXaat 
iam^vad pwt aont »i^?tallt^ oaaarrad* ^aqrof^ arat H^ a boba^fmv 
a&d lonipsvlt^ of i^aaa faaalaa aotiXd uot lia ohotssevmdm Soiso 
faoalaa of e<mtroX I also iUad aftor ona iiadis folleiiiinc '^a 
InjaoHon of aoato»a« "Bia i<eBialMii,>3E faaalaa ^ d »or!»^ hcbB.vi.oav 
and Xoo^arit^* i^ o mortality oacuxrad in Ihd ffsmlaa of oontrol XX 
<1teiaa 5f 21s. 1). 
fhava vaa a gonazal tar«id of ipeaaMa sadaatloa boih in 
faoun^t^ end f a r t l l i t / wl't^ vacpaBt to xa£latlYa(Ly hi#iar a<»io«a» 
^ntiona of TM iniaetad to Itia fanalaa* '?ha fwilaa, injaotad 
viHi l&a lowaat eoBeaatratioii of vmt iliowad a lAaaiflaaat vaai«» 
tion in Hialr f^eimdity «^d ^olta a mOl latabar of «asa %ras 
dapesttad lacr Ifeaaa fa^alaa aa aoi^ ^arad vliSh. that of MBtvA« fli« 
^ s a end s^pa of gecw of Hiaaa 9m» «»a anoaaXoiia* fiia ovlpaai» 
tion vaa alao d«d^yad in tbaaa fasmlaa* lu oi^«r xaii^aeta t^my 
50 
lMiisnr«<l novmll^ and iSamy vort <pit« a#tiir9 Ilk* «IOMI ef 
eontirola* *%« f«artllity ef ih« o^« d)i|>e8l^4 ^ -Hid tm^tm 
in eoR^mlooia idLHi Ihoas ot ooxitvols* the toB»3L#o laJ«o^«& idth 
ooae«at«iitl09a B of fM diovdd a rmey littX» ovlpe«ltlflii aaA only 
«B»ll«r Hum «i0M» of oimtaro2.8 eoid Itioir etiapit wts ala» mammll9(^m 
^9 WHaining foaeatts <!ia not obov «ny ovipocdttton aXHioii^ Ihigr 
noxtMOly costuXAtoA uilh tmtvoBlod oBlos IH&4 tt i^ wax« ooswdL llfc« 
ooati^tt* mo oaEfs doposltod tigr Hio foaalos iii^ootod uiHi ommmm 
iamtkaa B had faytMor voaeuilslon in ibm pmt emxt £iatK i^iiig mm mm* 
pwmA idHi ^mt «f oooeaatxa-tton A« Iho tmaal^Q inioetod wiHi 
ooKiotntrntlaa C of Tm did not oviposit at ni l (Utelalo 6* il^t* 2B)« 
the ov&rioloo of aael} f^iaaloa had no o^ i^a poxlus^s dao to I2i« 
x^osox^ttcsi of tho ooo;ft9a» al^can^ theoo foE»ao9 did not tfiow 
ea^ i l l offoot fldthor on ^«(lr phjral<iao oy oa Hiolr ^obanrioitr 
imd itMor llTod ao IOB^ a« ilioaa of oontVQUa* fho faaalaa injaotad 
ullfe tiio atrosiffaat oosie^atvatlaii m,m& wltitia a fan daya* ^or** 
fojpOf laxHior o1>a«nratlana on Itda oonotntmtlaA oeiad laat ba 
9if1h»isiatftr nymfhn vava alga lajaetad ullii dlffaraat 
aaaMntsatlQBa af fm lika Hiat of a4iata» 1t\0m xi^mghm ^matm 
1h«B olMiasvad for itialr lon^prlty dlurlAK thio ixuilaaf* mortality 
and iioaltiaiK* 
r; 1 
ecBootfitmtlm ot fa» (0*13 p«3r omt) 25*55 p«r om% of 1li«i dl«S 
aft«r 0II9 ag^ r aad 40*0 p«r o«Bt ftf%«v CIMI wMk feax«iii»i iM$m^9«^ 
ih9 por omt aevtRiiisar «<t«r boiH <»• dngr taMt mm mitt i^&xmOxm 
i&4oetl<m uRo tAmLtltmsAiBLf hl#«r in wwyiiigwi lAHi UMit of f^ 
eoatarols I sad n« 'm« tAjco^^ of eoDomtnitloa B of f9l CO«0 
por eoat) omtaed al^ilftoaaia? hl#i«r laoimilit^r la Sjfsii^ o aftiar 
botK oiM» day {kaa QUO voiie mm mtmpsofA id Hi Hmt of eonovite&tloa A 
oaa eontvoXa* fho aaeilaiotiatloa of tlio aoort hi^<»f o€9«o«Rtm1i.o» 
of "Sm (O.SO poiP 0«a%> lato «i© ^ ^ of flflS^i&ffter a^ fs^ hs pvovoA 
to Isio ^plto IflftauO. to tbaa tioomtoo i t otmaed moiv@ Hbsax flft^ pwst 
emit tsortality «roa aftor eno i^BQr and afto^ tme wo<ik -^o por ooat 
siorlaXltj laoroaaod to ni&et^ For oaat* Howorort liio snxvlirdd 
njrT^o dia not ahov aay 1X1 otfoot of Ifclo eoooontxatloa and tTiiiy 
iPOBttjUiad aotlv* in «r«py raaiioet aa tboao of ooatiroXs* But aooa 
of laio aju^a vflTo Xaaa agllo a&d 12i^ aitNar dSlaa iMifOM aioiatlng 
or undaywaat alKionMa mtmr&mMm* ui^ «a tM ajroi^ ha «av« tnjaotad 
%d1li ^ a bii^aat OGoaontmtioa of 931 (0*75 par MBt) aiaatar po* 
oont acnrtalltar oeaorvaa la HMB aftar <ma day «aA It^ a gwlntng 
njpapiia iMVt ^pUta laaatlTa «iA iftSMidu aaoli aapplia wwi vnalflLa 
to iMik ana iMOaaoa thiAy %e47* nnaijr itiaar <llad viilila fMiy 
Aiura f^Xamtag tha tvaataaat* ftiaMSMPai tHa atvan^ pHrl ouiuiMilM 
tion of TOt «ao4 la tba janawt t^ baavvmtiaaa laia aaat «rfaatliNi 
to aansa buadraA par a«it aortaXltgr la tl^ a^nplia (*tel&a tt 
n,9, 5)* 
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(Ooalrt^ I) litlcih flb€»%f«a alxio^aia a«Kiltlai3t iili«r«e^ 8 lihore IAO 
no iibaoxsKa fsotatnig 1A lh« n^m^m ot ocontartil* XX* oooo of mo 
ffiarviTod zi^is^e ia4«e't»A villi ooniNnlaeotlcm A of 'Sm !3oal«o4 
a%BOXiBBXljr i€m€€ pmr 9mt)m ISie olnioygia laoiiltlag warn olmmolMi» 
il»«d ^ Hhe «9MKe8paiM of satato ySxte&k voaPo mo«tXir vookov* 9ael3.«r 
in also mid taiilfomod piisraiofiXlsr IA eoopnyloofi wi'tti lihooo of 
eositrola* OooitaioaAlXsr duxliiii a'>3£:ioimX iKxiXttB^ S liio tvoatoA 
^^ ttiOto Mo^ AXX 1^ 0 aimosmKl aaiiXts oaos^ o^d ^sem iii& tvo&toA 
iiyii^o ooKtXd not Xivo laoyo l^ ion ISireo dnyo* mo duxatlcwi of Hio 
fiftti iiMitoar of t^o n r^ta^ o injootod wilfo eoiiooiitm^csi A neto 
mmttmt«4m l^ion tiio n^ ^^ pho woro iajoetod witli eonooci'tsttticm Bf 
l^o paBrooAtaiBo of AteiorsaAl amox®e»oo £i£xo%iod & o l#i i f lomt xioe 
in ccaapstri son Miisn ^mt of "th^ j a^ ::^ A® iaj^ictocl wttgi oaio^ita^ticm A. 
lioirarrorf tiio f lf«i iasftar dassstltm of ^oao ii:/nim& %m.a not oigoi** 
flooatljr affeotod ead tho oarvlTod n^si^o edoo aid not #ioif any 
i l l offoet of *ti[iio ooooobtrntLoa en tboir IMtovlotur and netivitar* 
1!h« a^ sa^ hs* mif^TOd «f%<r Hio ia^oolioA of oonoontrntloii Cf 
Indioatod oigoifloeziiaLr MiMBif 9«ni«nlNPi of fttacumKCl mmwmn^ 
in fioopovloai mHi tbat of Iho OQtuMBtmtlono A «ad B» fho fifite 
iagrtsr Atxat&oa «t HAmm n^ititkm l i i w t ift«alfio«a11y Xm^/m UMBI 
ituit of HM eontvols imd ooiiMiitmticno A oad B (fftlAo 7)* Ao 
Hio iaiootifln of oot^mtsttllOA d oMood lamdipod yoer eoBt JtortoXit^ 
ia UMI a^aphst Hiorwannit ftiiPliMr OiNMivattoBa oooXd »ot li« qad^ 
r > : 
<1>) Mtmf% OP f ^ n d i l ^ and fqartilil^ 
a«tlint^t aatlAg sad ^roa XQnci«nt^ « v^«i mfix wolme mkimd 
%il1Si mmffoetod i0mlmh t^ @ footmaity of IS19 Xatt«r vaii inot 
iii£Lia«ae«S. t^tflKi tmeHmu ovlpoai'led ^ | o AS tti»ia tdtluiBt 
any dalay and 1ti« ixtt«ro9lpoaitlcm pttslodo v«?@ eloo XSIca HIQJS 
of oonlaroXo. ilcmerert sL^iifloozit sPo^ EietlOfis oocRisradi in tSi« 
par eoat « ^ hatoMAj^  (l^l&o Sf ?lg« 2A)« HHo mtitig of laaXao 
affdetod t^ '9i@ lo%r«st oonea&tae^ tiQn of TSI <A> uitb mmffootadi 
foEKiXoo om99& h&te^iinQ in aboat ftftQr p^e- oeeit of ^ o oase laid 
1}^  His 3Attaarw %d famXoo taatizi^ s u i ^ tbe raalaof affootod ti^ 
O€ i^o<iatratl03t B of f r^  had no ohan^ in Itioir faoimdi'l^ 'bat 
fftyHior @d0iifioimt x^daetlc^i la the ptxt om^t o ii Im-fetiln.^  
ooeurrad in oco^ t^aadscsi yi'ti tlint of th® 0^0 of f fpa l^ ontod 
idl^ laftlaa affooted I97 tho lowosrt ocmoon^naticsi* II10 aaltts 
affaot«d 1^ -e^ e ooooantrntlon C of T3I on aatlns %ii1*i «aaffQe"%ed 
fosmlaa oaaaod o<^l9ta Suhibitiai of imtoMng of iSia 9m» 
aUtung^ tile faeandi^ of mfii fatxtXae MIS l ika thoaa of eontvoXa* 
Thair «flg« ««9!a <iaita noxml in aliap«» «Laa and ^ps»aamiaa ln% 
cateyonio d«r«ilopeunt did not oaaav and 1li«gf rfioiiad p»«MniteyoB&« 
daRlh« 9ia flf«^i*inatBr ajfi^^a injaotad id Hi Iha iii |M«t aienaaap* 
tmldcBi of '?m did not aoolt to a^ata* tbarafeora* Uta affMt ftt 
-^o hi.^ast eo»egatvt>ition af VSi eoold not l»a atsdiad on Iba 
faounditsr ana fartUitsr* %o eontrol X ii^a alsdlaa.* to tba eonts«X 
XI in avary saapaet i*a« fooonditsTt fartiXit^* Xona^ritr aaA 
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Bir^dSTt isaltfo i&iowt^ h l^«r otcsiXltar ^«a Hi^ gr v«3m 
(A) i^«!i aAted vllh iu»ff«et«d taalos of Hi* t^ntma^anmAs mg^^ 
1219 feouaaity of ih9m» f«e»X«e Uteast* api^ y^oeiftiay Xmrar in 
ooBiQ a^risen iilth I2mt of Itio ooatxta II l » t i t uas nma^y aijallar 
to IftjAt of Hio oimlsroX I« inoh foaaloa flhow«d nozsva ovlpositloe 
wl^out miy d«Xay» somo of tho agga of Hiesa f«ialos vor« 
aoalXttP la 8ils« and th«dlr s^pe inta also anooaXoas* Howonrart 
'theva vaa sd^alfl^uat daciraaaa iz^ i agg batehias In oon^ pe^ xlaQKi 
with Ihat of >»oth oontroXa. "She faoaXas affootod by ooaoaitsa-' 
Hon B of tai had adLi^ tilflcantXy rodaeed fooimdlty as oc i^parad 
\A'&i that of ttiQ f^^Xas affactad by ooiioeiitsatloii A and o<mtroXa 
< l!abXe 8) • '^ iia ooaaooatzatloa B affootad fooaXas vaaro <|alta noxnaX 
in tbalr aamaX h^imvteaT and ao-ttvity* Ho%f«r«-ert "^a oocs&oioa* 
maat of oviposdtioga by -thaaa foeaXaa vaa daXayad and tha intas^ 
ovipoaltian po^oda of ISia cubaa^iaat bat^aa of agga wr« Xon(pir 
in oofi^ pariaoa iid<^ -titoaa of tha fanaXaa affaetad by dmeanloctttien 
A and aontroXa* ISimf lAa aXao aiflaifloant ^.m^p^mtm in Hia 
pave«ita«a of ha t t ing of Iha aoss Xald* ISia Xonswrity af these 
f«a laa lata unaffaetad* 9fea f«MiXaa aaa^gad faroa tha iipiphs 
injaatad idlh oona«it3eatl«ii 6 of fSi had aoi^Xata inhibition of 
OTipoaltion and not a aln^a 9SS %«s X«id by 0$<^ females. These 
I^Bl'ta noxnaX in a"ttiar aapaota !Iike activity^mating 
i) < 
a&a mm Imk^mtt^* Oooaaionftlly '*t^«& iookod <|»it« ^xevid like 
af^ pcs&S0@t CK!o«wnt3»tl'm of T-U had imtidx^a p«at e«it ^osrtQllt;/'* 
olNioarv&ttcais csi fnotmait^f sua fiiaptilit^« "^e ina«ct@ of 
p0ai>«ot# 
if«r« i&Joetoa ^d^ti ^ftavwiK «Qno«Kit»»tl<m3 of TSI in oooi^xiflfln 
[)-^-
IT. Hfi'Bct Of Ills OH 'mi Rwmwanw OF "J. amom.A'm^. 
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%ngp9 topioelXsr ftppXied^^S to 16 h<iixx*s old aalos or f«!wa.«s end 
paliPod nilh th«etr eoimlNH S^Qis^ s of Hie SOOQ &{;•• fwo eots of 
eoxi^rola w«ro ©loo wttatalnod for ooe^ a^xlooxi* In eositrol I 
tl&o laalos iforo a i^ ioa with 1*0 jui aoo^mo oiiil^ rt uhoroas '^o 
« a e 8 of 0€3eit«ol II vimm tmtvoetoau %o ^aaioo of mi-tM oot voam 
poirod with untrofitod foe>al#d» I t naa ol»o«nroS l ^ t itioro w&o 
no appvocdft^ Ho dlff<»r«B30o bo^o«a tho two ooatrole* thoroforot 
111 thko followla; ts3xt csily roforgiico i^R3 1100a aaao to ooutroX* 
lusitofid of ocaatroX 1 and IX # 
Aft«r one day foXlovdLn^  ttio appXieatlOKi of dlfforwit 
eooooatrotloiio of I&IJ Q» mXos itio p&e omit ^irtaXitgr m^m tmyAxxm 
in aaXoQ tro&tod yltii Iho hi^oot oogaoontsation (10 por e«it)t 
wb«r«R« I t vAo isootXjf indL^AHoaj&t %qr other eonoontxtttlone 
«se«pt g^r oonoontrntioaao 0*29 axid 0«$ p«r e«it %^^ r«ai?oetlTa3.y 
ocasMd e»55 taad 9*09 posr o«it aortadlitr Ctetao 9>* How^ron 
ftft4« 0B9 woiic of tbo tvoatMBtt XtkQ mto of sKHPtaXltgr • ' tr«it«d 
aaXoo fsl/^flocmtl/ inoroaaod \fi^ ro€^oct to mne^* eceie«it»ition 
of ^ 3 oaeoogpt 0*2^ pi»r ooiit* Htkt ibo tmlao troa'ted Milh 0*$ p«r 
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UtetflLd 9* Mf«et of 'MS on stoitiaity and lon^^nrlty of J* ff^ iy^ i^ff^ *^ 
Oono^ A s^ii t i on 
% ^ ^ 
A* 0« 12$ 
B, 0 * 2 ^ 
C* 0.900 
B« 1*000 
1. 2«2S0 
? . 5.000 
<!• 10.000 
Coatfol I 
Cimtvol XX 
Fil^ ALS 
«.. 0,125 
B, 0,250 
C, 0,500 
13W 1.000 
^ 2.290 
F. 5.000 
©• 10.000 
ColltVOl. I 
ccntnl IX 
^ PesV-tMAtsMBt aortal! ty 
On* day 
0.00 
a. 53 
9.09 
0,00 
0.00 
0.00 
46.66 
0.00 
0.00 
0.00 
0.33 
0.00 
0 .00 
0.00 
0 .00 
16.66 
0*00 
0.00 
Onm iNMic 
12.50 
a.33 
45.45 
15.30 
41.66 
63.63 
100.00 
0,00 
0 .00 
16.66 
8.33 
0.00 
25.00 
9.09 
54.94 
75.00 
0 .00 
0 .00 
Longevity (dRjra) 
^rtwaiM 
30 
35 
31 
28 
28 
25 
•» 
31 
30 
25 
30 
27 
26 
25 
Zt 
a 
25 
26 
41 
4 8 
38 
45 
46 
48 
«• 
42 
45 
38 
37 
35 
3f 
32 
32 
35 
39 
39 
kitm»s9 
39.9 
3t.9 
34.9 
36.9 
37.0 
36.9 
4 . 
36.5 
37.5 
51,5 
33.5 
31.0 
31.5 
2 ^ 5 
29.9 
90.0 
30 .0 
90 .5 
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emit 1MB hAA tslgx^r por omit csorleillty Hmxx Hiose of 1*00 emd 
2*S5 i^ r^ omit ooEio<mta?&tlon9» Althou^ aftor o(i« day of ISie 
upplloatlaii of §.0 poar^ B^l^  Ihoani vias no fiortalitQr ija, Hio aal«a» 
&ft«r a IMA Eiove l^ ioa flft;/ p«r e«]it smlos ^ i ^ CSaiao 9)* 
lUxiiios^ liQr l9Po(Ei'tiS!Mi Hio laaloo %dL1i hl^oa^ occukon'tanftibloii of 
IMXU^ Um^krmd pme ooat Etortelitjf ooaurrod witiiin £lv9 dRjf* ftfllm^ 
ing Hio tVQ&tss^ n'l* ^ o oaXoa « i^loh dlod wilhin atioat a wMk 
period initlaXIy fallowed tho s l ^ of oflttaslfltiaaos* llh^ Qr alias^ idooad 
foodlni and ftimlly diod* Thua tho roaetlQa of MIJS on nottetXtty 
of imloa i s slovar (Hi^ t)» But tho airvivad mdoa did not 
#iov any aderaraa affoet of i^s oa l^alr ly^mvloar or aetlvltr 
and iiiQaf vara lika thoaa of oontrol. l!h@ iQa^ jnonrlty of ihe 
mrvtvaA wml9B im& mX&a miaffooted* 
*ShQ raaloQ tOj^lcally trocitad with miy of itia ecmoaatra^GEaa 
of If 13* -iitioQ txitao %d1^ i 1^ @ tmtraat^ fotmXoa of i2io mm^s v. ret 
tham vaa ao appraoial33La oht^^ in tho fm»xa,611^ ae eor^ eiz^ ad %d1h 
thosa of oontrols (Alalia 10)• Hovar^r* fortui ty algrtifloantly 
ra^oad v i ^ ra^aot to ht^me oossoaatratlosia* tha aalaa treated 
%flth ^,0 par e&^t ^ S baoaaa bundrad par oant atavUa baoMiaa ^ a 
aasa laid ^ 19iair imtroated oon&tar aax did nat iMttoli at all* 
Qia topioal aff^Mt of 2«2$ F«r aaat ItIS ladaaad 94>#9t »«» e«At 
net atafHitar in ttia treated trnXtm^ 9m aahatc^ed aisa had no 
altf& of a^ Nnuioe aalnyaale daiNlapaent and in a l l Ibaaa aasa P*^^ 
gafaeyaiiia death aeaarred* Ihe api^llaatlQn of oonaentiatlona 
lo^^r thm 0,$ par oaat (l*a« 0*12$ and n,3$ per ocmt) alaa 
$ 
m 
m 
a 
I 
8 I 
O 
8 
% 4 ^ 
$ I 
i£ 
I! 
4^  
§ 
oJe> 
li 
:3 
« 
r-
•— 
H 
4 
C5 
r« 
• 
<t 
^ 
V3 
^ 
• f 
^ 
1 ^ 
• f -
•c^  
s 
• 
$1 
• 
'=*' 
o 
H: 
u< 
¥^ t 
• * • 
o r» p^  
• • • • • • « • 
s » » ?: '^^ *=* 8 
tpk 1 8 8 
• • • • • • • • 
© Q e O Q O C © 
e s I 
rk rs f^ 
flo «• ^ r» 
^ g 
• • • « j t 
o o o •- w 
tf^ « I 5 
fS d ^ 4 
6i 
62 
oatit :IIS fin ^tm m&X9B eoaXH siot INI tsk^i ^@ "tee 1^ » lamtoitt pm 
ffl»d#3 iii«r3 ^ilz^d yd,'^ 1d^@ untrsatofl ^mles of ISia corro3t><m41ng 
Aft«r ®i€ ^ ' follo%dJj..i ^© spplioattcm of ^ttmrmit 
of Hid o^M)€Sitratl<ms» iloumtme^ 0 . 3 por ea»t c^ meeS mi^m 
dortalit^v But 1^ Hid applloatitm of hi#iast c<mc^ citziati<m 
16*66 3^«B* o«at fgoalfts aied ftftsr €si« dB;^ * Aft#r cma ^ 0 ^ folXev* 
:iov«rer» S B ^ of IUGXV&SO of fiovtalltr %»6 not pr^;>ovtlaaBl. to 
'^At of differ^ofit 04»ooB^e«ti<mo« Hjr Ifeo t^plXo&tioR of 0 * 3 
per otf&t ans aftosr ono vookt ttoifttailor nfto Q»33 :^ or o«it idtiidi 
«R« idUalJLftr to tliat Aftor ooo #iy« AllboBi^ ihe effoot of 0»$ 
p«r ooat s^s %R9 sore «r«i aftor a iio^t tbo applioe-^loa of 
0,125 poar caat <^»39d 16.66 por eoRt aortality a:ftsar « if«i#e* 
wttb xoiipoet to 1«0 a&4 2*2$ p«r oont ooRooatxatlcmo the pinr 
63 
eont z»Mr«ai'^ v«e« 2S.00 oad 0*09 p«r tt«iit« vaapaetlir«^* 9ho 
two hi^Qor cK«ie0a'^ eKitl<m3 of IMS C^ .O and 10*0 p«r umkt) mmamA 
traat«a fmaXes &tt«r (me W9«k fcaioylag the troatBiaat Cfla%9.a 9» 
n g . 1)* 'SSKie these two oozaoentrntltiaas vwm^v^ lcsa,]»r i^«viod» 
tor theiar eff'oet* ^ e dai!*?lTed teaiaee Wiscred j!ie»«ax^ &i34 I3%e 
Boi:li feeima.t:/ and teartlXiiigr of treated focs^e® vea?e 
affected \^ lax oosieeatmtioKie of mi2« the Hia^ ee l^i#er eoiao«>» 
txatlons ef m^U (0,|2$» 0«29 and 0*§ per oeat) oroieed al#iifioaii% 
reditotloii in the feoundlt;/ of treated feettxlee ixi oo^mrlec^ with 
that of eontrol* Bsrt^eVf the feotmaity of f^oalc^ treated ylth 
0,12$t ^•25t 0,50» 1#00 aad 2.25 per c«sit ttis %)aa caaoirfc adtsiiar, 
!lo%wwer# "ttie fer t i l i ty of -Sie o^ iita of ttio feonlee traated %ilth 
-yieae oonoeatratioiis vae gettexall;sr uzmfteeted* Iktt i t %m.& aigoi^ 
fiofmtly vedaeed i^ the eggs of the f«HBlea t3P«i%ted iidth 2 , 3 per 
eent WL^ ilowavert the treated feenlee %d#i .^O per oent ItiS 
laid e^e vhic^ were EK>re fert i le thau 1hooe of the feoalee 
treated with 2«25 pmr o<At *Jlt3* Bet the feounditr of the feoelea 
treated t^ Hie Xatter eoneeRtamtloii IAS elsilfloaatQiy hi#Mr ae 
eoieqpared tdlh that ef the feKilee treated with the fozsMMr ooiie«a» 
-taation ef M^ su the hl^ieet redaotlen hoth in tmmm,^ and fer» 
tHit^r eae reeerded 1^ the effent ef the h i^ee t ecoaentratioa 
of !^3 ijhen feeimdity IAS ledaoed to about fifty per eent aa 
eoaqpared vitli that of the Mutres.* the tertllitar ^ the ease ef 
t«aale0 troated vdlh the hii^eet eflneentrntton reAsieed to 27*11 v&r 
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omit a0ilxis% 13*67 p@r ooat i n i^& tmtiXmt titrntwA idl l i %0 
pmt M a t Mils* As e&iafgf&3em& uilSi me oontrcaf ttio foartiXitsr <Kf 
dsRst&MlXsr d«ovMUMd (•fftl^d t i t f i s , 2B) • t!otNir«ri His f«BEa«a 
tapvat^d v i l l i « i ^ «cni»«a^!iitioa oirlpo«lt«d Hm mst^ iM tm iw l 
«ywnfi4WP vlltMRiti ttay 4liaa®ft && iH^ auoaiKHf <ii^  tetoiMHl tosA JUltWWiil > 
1&9 «ff«ets ef dl£f«rtfit eaaiM&ts&ticme ot J^3 nor* aJlae 
steai«a Ibf^  l^«ir t t^eea i^]^<»t l im <m ih^ fifllk«^ia«tftr n^s^v 
Ml-tti ft i»l«w to sta^ar tb® aortal ! t^ rmd rsoultlng of «i« n^J^ha 
and 1h« tMM£iait:f maA f e r t i l i t y of i^e a^sjiXtm mi9m!ka& from ga«h 
(a) ;3ffqot <m, lacartellty and laooXtlnict 
Aftor e»o aB;^  foXXouisig tti« ftppXioatloa of dlff^aaeit 
ooneaatrmttoQs 1Si«ro iia« sio cMarliaitar i n 1fe« n^n^s ligr tbo lonsr 
oo»i»«atsRtiQnd of MS* noMSPnr* tlie h i ^ « r wtmmimMmkm (9*00 
oad 10,00 p«r eont) roapootlT4&jrt ORBood 8,00 sad 1$*00 p«r o«Bt 
giortiaitr* AtUBP A VMk aXao* 1li« Xowor ooaeoatMitieiis (0*12!^i 
0,90 «»d 1,00 pme MBt ^ S ) had ae t f tvot on H i * tPiattd m^fmsi^m 
Hovorort ^ o aoi»«itrmtiQiMi hl |^«r tban th«a« OMMd iii«Di£iOMit 
aevtiaitar « • eoe^avtd id Hi Ifeat of iKntrol* 'Sbm ny^^^htOi uoAta' 
11 tar %A8 TiBr1.T!ra by thi$ atg<ai8«>t oeneoatsKtloa {tO«0 9«r amkid 
b u t lOHMTt 1 ^ 2 * ^ P«r OCBIt OOlMMPfttmtlOB ( ^ l A e I S t ^ 3 * 9 ) * 
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b«hsviatur and iilitxy we?^ as; SLOtlT# as o«»'larD3.8» 
tmtlGcio of mti moiiltad to xnowml aauXtst iili«ap«i« 13^  0*90t 1*00 
Qsa& 2!* 3 par o^nt e<»e«itmtlcia9t mn appva^Uiia« p«ra«ntB^ 
(4»tSt ^m^Q «ad €*66 p«r e4at) of ii^ fs^ he eionltsd %> olmoxaBX 
aauato in am^aseimm ullh lliat of ^mtrolA* fh* n a^p&s traftt^d 
wllti §»00 etaa 10.00 por omt of itis s^ ioiAd 13»53 aad t6»66 p«r 
ooiit «@«»fsanoe of alEioxsaeOL aiSaXtSf v^a^ootivtAy* B^ms ^tm 
tap^atnant td*^ 1^ (3 etroc@Q»t ooooeBiamticai of :Et0 oona^ four 
tlf^es h l^or al»03R9Bl aaults 'ttbon 1^ 0»S poa? ooat ('BatiOLe 12) • 
\m^ and X0iSmr^c idlh OOE^O dot«dLoxated l»oasr pairta* 'Bi^ s^  %i«p® 
not ©Of^otltive ulth Ihoao of oontrols oarl died \«d1fein a fow 
da^s folloyJUiri: (m«ri;«aoa» 
Ui© ausfitl<ai of 1^ 10 flftto^iaotay nyc^ g^ aiX l i f e ©f Iha 
troatdd ny!^hs le&s aleo caahanood* iroaeeiaXXy t l^ duxattcn of the 
fif1S»«i2ietar n^i^he vaiiad fxiM 7 to 9 daje at 12ia pyaamt 
oontz^Xlod ec^iditioska. But In -Iho troatad si^gtg^n Hiia p«rt.od 
uao gmasaUjr ascteodad apte H to ^ daya aad aoaafliooaUjr to 
22 aaya in indiviaBal i^jr^a* Unrtbart Hie atrooipKr ^moaatvai* 
tloKus Qonead aova da&ayad aB«r®9Qo« than the low«r aoneaBtiatloas 
dteima t2>« 
68 
the 9^«a e«ao«itamtloii« ot mis y^se p«d9od wltti imtvwit«d 
eskat Todaetion in f«otazi4l'^ of ISiOiM tmmlmm as ooc^ iaapod uiHi 
tliat of o<mtrcao» Uoii0r«p» tSi«P« u&o soaesiaijf ft st«&% aad 
pTOcpmsfliiro doovwiao in Hio p«vefia-lago of hAi»hing of ttio «ai^ 
of mdb. foa»l«o (%bli3LQ»l3t fig* 2^)* '%o smlea offootod i}y 
0*129 pwt ooat Ills did aot #iov oi^ appv0Oia1al.Q v^ Qdaotiori in tho 
pfioeaato^d of o ^ hatehinis &^  o€»:^ s^ae^  v l ^ ^^ mt of ooatroXa* 
lovQVfT'i Hio of foot of oi$i&3t &mmmitm>tkQm,m of it!3 tias @IL(p±tif» 
oimt in doeroRolag Iho posooato^ of «aE^  hfttcdiia^ iio«« iSbosa 
f i fty p«r o«at srtoxlXity «eo 99*Od oad 07*3$ por OQ»t obsoirrod 
ia 1ii« ^i^o of foc»X«8 laR^d idLlfo waos affoet«a \^ 3*00 tmd 
10«00 p«r ooat ^3» r«fl|^ «»tiY l^jr* A3JL affao^d OMXaa vavo <pita 
aioxeaa in Hiolr liiiiavioiir w»d aol&iritsr ixroipaatiTa of tba 
tviatBNAt lisr ony eoKiMatiatlQa and thair Xom^wilor yma alao 
aaaffaetalU 
9ha topioaa i^ppliaatioa of ^19 inteoad aova atMiXii^r 
\i\mk m4Ut% a«lae vara tifoatid in aotqpaxiaoa %fith tlioaa tvafttad 
aa aid»£if18i«*i&8tar u^sii^a (fl^ 2A)« 
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«i3l9« ot the oemnMg^ ondin ^  a^ i^  to o^ a^ anre '^islr focKmai'^ ond 
i^ ossQl l o g i c a l l y end in -fhoir itngfotivioaxKl eiotlintlas, Hho^ ^ 
HOQ i^xttll^  iifttod uosRaaXly %ri1ti saeileo and XaiA Mi^r m^,® wlthUei 
aoxsiaX time ooKseiJt Itio farmlos aftooted ni*^ ISi© 0tP<m|5ast 
eono0rit3?atl(m of ll!3 \&%mi noot of 1&® fQCial«o deCLaynd e^a l& r^tng 
by 2 tc 4 das'Q tn co^^mriaoa wl*^ Ihe f@oca.os of the eocityoa.* 
fha fofluaaity of tiio affoetdd f«ml«i vao sljolf loeatlj roduoad 
in eonq^slacm idtli iSiat ot eontsol* fho o^foot of 0«ia&t 0«2$t 
0«50 mid 1*00 p«af eettt lii^ lS was eaaoat oinilar in vo«lttoin': liia 
fooundlt^ of affootod faaniloo* ttio twmlQu nffoe tod h^ tlio 
oc!9:ioonts8,tl<m 2*25 p«r oosit of ;.ni> had oi.^aiflcsmtljr Xoi^ i^S!' faown«» 
dili^ »o oo7^ ;>ared ullli that of t^o f«ciBloa affootod 1^ lou«r eao)-
e«n1ar»tiQ»i»» AH^aa^ hio^^ot r^aaetiou in fooaiziditsr 1*^ 3 omtsed 
^y tho offset of tO.OO p«ep ecKit mm in tho f««tXo<ii i t vao XMM 
than f i fty poar o«it as eos]|mx*9d %iit^  that of ooKntvol CMtiOLo 14 # 
f ig . 2B)» 
A» m^upda fortil itr* liMam Maa n/o 9^ii990iUXl9 ntdMrttoa 
in tho pareoataipa of hat^djis i& ^^ •m^ of foaaXaa aff^tad ligr 
0*12$ ^ 2*25 par omt ms» Howarf t IA ^ O a.^« af fanalaa 
atfaatad Igr $»00 sad ^«00 par amt m^ «i9 fartiUty at ma 
a.:gga radiood to %l*a4 and 2a«^ par oont* i^^aetivaXyt uhidn 
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7: ) 
var® a&spiiioimtl^ Xdv«r la cos^jorlooa to oi^or oos^otitaentKma 
end eonlarol* f!baA& fi»rtllity waa oasi£d<SIy x t^daoea In tha e^a of 
t9!mXm» m&r^0A tecsA II19 nyai^ ha taraated w i ^ 10 p@r o«nt -lis 
(1!attl« 14). 
tlir« QQ adult tmmXms ^^mi riia«>iiftb-ln.8tiar n r^rphel feraiXett 
C&iiy Itwr anutlott® of tactoiioal Jtis A» Bt 0 mk& B 
ani^ . I .^^l of eei3!i ecEacoatratia., y&s In49el5e6i Into l^a haoaoceel 
of ^, ciniaali^ lyi.a* ')<3omJ3« ikie '»_ji4o<2'tic.i of ccsicc»Atrr-,ti.fiin h&jmid 
0»75 por c<mt c^iood v&ry h i j i -.^rttillty luid ttms further oba«ap» 
vttttaa lias £J.«t -gOBsA^AQ* 
ioXlo^A&a 1h3 ln4oeti«:t of l^e ocaaoaalaeatlcm A of mia 
into i^m bod;|r of saXea* '^«^ V9aBdxuBt& qiulto ncrorji iii ^ d r 
iMluKvKMiy «o4 a*tlviis7 ItJu ttmt of •«ntyolc« wii^axi di i^ ouarst 
3*33 p«r o«nt InJ^otud ^rnXmrn dl«d aad In a M^IS. the por eoat 
aorteXlty^ mi^Bxm^d ^ 72*77 per mmitm 'Sula uixowid lAov soootlaa 
of fSCS. ao%«r«r« ifeo 1009991^7 of tbo onnlTad oalos tots 
imaffootod mi& -eioy woro qcolto e<K:^9titl79 wl-^ ^^osa of 
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f ia^o t$* 2ff90t o t :iio on raortell ty and Xoo^innt/ of ^« fltiMiAf^'tell 
CflsiiO tfilEsni lit on 
P08l)»tv»ta«i t siovtBlity Loae«nrL^ (teys) 
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noamsd IKI1«S« l^ tio in^ootion of omio«»t£eticxa B of Win Oisaa<iA 
&a mppsfwoi&tilm tBmfm&» in l^i& pme o«»t siorlality aft^x* 24 hooam 
of i33>i9etlmi ae eoii^ pcirod %d,l^  lliat of eoooantsiaticia A of miu* 
Inci«3oatally» «ift«r ona w®<!fe following l*io in^oe'^ .cm of 0.25 p«r 
o^at -^Sf "^m -smrtaXit^ of ^ o is«los VRS sl^filfioaatly lovtr 
Ihan Hiat of '^o o<mo«eit3c»tlofi A (fabla t5)* Hio of foot of Hio 
iniootlon of 0€gio<mtvatlQii C of IMS fUvUhor ol^ilfioa&tjl^ iiift«iia0«a 
Iho mortaXity of injeotoS imXam oftor 34 hoam ae oo i^mrod niHi 
tiiODo of 14io Oftloa iii^ootod %d1Ji ; and B eooooutzi^tlimo of yjfs* 
!low€v«r» the par eont norlali'^ aftor one va«fe of i^o tpoattaimt 
In aaloo iniooted try ooeiooatrat&csi C UBS otlXl low<ir in oosapaxiocai 
id.*^ ! that of imloo tror^tod with oc*n.ooi\tratlaii A» Uat hl.i|iQar iSmn 
-^mt of 1^ 0 tSRloe In^^etoiS wl'Si ccmocgitajmtlmi B, l i o fir^troa^st 
ece-iees'ilamtlQri of ttr, (0,75 por omit) oauoert hi-^ i^oot per cimt 
nortalitii' tn tho trcsntod laaXoo Iwlti aft^r (mo day and ono wiKte 
followin,^ iajootit^iu By Uio lujooti<m of this ctmooatsmtion laoat 
of tho in^oetod raalos oooa Toi^tmmm ixiaotlTo aa<l aftor a faw hcuTo 
t^ia/ aiod. ^lo surviTod aolaa Wiairod (jaito uoxoall^ aad tti«^ 
waro ao aotiva as usitraatad cmlaa of otmtyoX IX* 1%io Xooasvi'^ 
of "^o aoxnrlvad mXoo la4aet«d vith any ooooontvatioii iias aXao 
uimffootad* Xnjaetioa of oaoXy aootoaa tn ttio imXaa aXoo aeasad 
to par o«it mortaXity after dl hoars of troataont yinLdb, \mm 
ifU^iHy lil#i«r in oosQ^azlaoa vlth t^tiat of iSio oo»o«Eitn»tiQn A* 
aoiwrr«r» attar mk& va#c foxxowlnts tlia injaotlon of aoatcata Hio 
par eaat aor'toXity in laaXos waa Xooo tlian ooueod "ti^ oHier oonean** 
tftttiona* Xn eontroXX XX (i»a* aaXaa %iithaat raeoivixKs tnjoetloii) 
7rj 
t^ ioTQ WHS no ^ox^Rlltsr iM 1ti# iaia«9 aitii«r ftjr%«ap onm ^^ or ocui 
yum losmffeetud ndHt »oa|}oet to a l l omie^ntat&nctis of £818 (^lft« ^ ) , 
nmtm'VPw 1h«r« IAS a p3K»3sr«8ii&V0 &99ma99 in Hui i^iMi«i'|iig» of 
%d iniocticm ot th^ loii@©t eose^^txmtlQsi of ^ s alao vwwilt i^S in 
oi^tificmnt s^ idteiotioa in tho p«roen%ige of ong hatciiinn &» oosv* 
pcix^a idth both t;^«s of o<»itroIa» l^alrla-: of injoete^ rml^Q liy 
-^a oone«ntnatlcn B of :P13 ^t^i uii-fer^ atod "^rgin fgsaalos ijft"?-© 
£urf3i@rx9dBiotiGii in ih® -pmremiisD.m or 0/5:; liatchin>j in o< 5^*anafi«i 
witli " l^at of ^ 0 ocB« ®f formlos paijpod wi'^ ^aloa injoeto^ \d.-^ 
o(%ioant3mtion A of iM^m orrn •ttum. tltt^ l»«r asat @ftaa?lXi^  
d«rolopoa in cmXos In^oeted uitii oc^^contratloa C« I t %fas «i£9)i«» 
fl0«m^y hi^«r in eoapariacm wilfti timt oeusod %^  two loncor o«Kik» 
Ofliitmtioao of min <A ana B)» AllSiati^i £pp«istMt fWLI In 1 ^ 
ferVUitgr IAS r«oo«d«d liy- 1li« injooticn of stvoofut Mne«Bt»»» 
tifltt of ^ 3 (0«7$ per eoBt)« tb«s« MIS a«rir 100 f«r Met ifliiild<i» 
tictt of oae bAtobin^ Injoetion of OBljr aooteoo l a omtvoSL S* 
howoroTt ttd not roooXt in may ohaa^ oltlior in foouaaitgr tnr 
fortiXitr <^ 19&9 16» n^ 2A)« 
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1 ^ Malaa traatad as adeata vltli ^ 3 x noznal faefnlaa 
^ iSalaa trmted aa adkilta with TJ3>! X aoxmX faaalaa 
B« lllato^^nm liioidja^ Iba x*adnatlQa in aaan mmbar o:f aoBS 
par a ^ \mtda, l a J , diiMflillBl! f««laa tvaatad \tj 
topieaX ana iziJa&tlOKi appllaatlaa of ^ s m&d TSI* 
^ FaoaXas tvaated aa flflii^lnstar nyts^s idtd B^ S x ZIO»MI3. aaXaa 
• i Faaalaa traatad ae adiata wi'^ ^ s x noseaal aalaa 
1!^ Faaalas iraatad ag flflb^iaatar n^oj^a vtth T^ x naxnal aalaa 
^ p«EiaXas traatad aa adoQita vlth TBI x no«aal aalaa 
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^1* A«iaiflft-tfl<&i an ih& fwrmlitm 
Mhm. tha tmmX9Q w«r« Im^^etttd vlth e(mo«Kitxnti<m A of 
Hhfin fif% peat* ooiit tmmXm& tt«A (Tuiao 15)* '!!h9 tmrvtvmA 
fmeleQ tx^irad noxoeaiy enS ^lAv Hmm^^ IAO alao wmftMl^ A^M 
1$i« tnjoottOEi of iSi@ e<u0«nts8tt<si B to ^ Q f«a»l9a csenoed 
24*22 p«r Ofidt aortallt^ Isi ihe tviiftt^d t«pcattQ «nr€a I B 24 htnavm 
mftmt tV9at&i«nt end lat«r i t cdgnifltmn^y acihaziOQd and after 
a vod^ thaonma lili^@r to tluit of tho f€R3al€te injootoS ^ ih9 
eom»<sitzmtl€si A of m^ 3# yiiaii Ui® atroaag^r e<meesit3PEitiQii of !^ I.UJ 
<C) VE9 injootod into ^ 9 body of tho fesKilwa aftor 34 hours 
poat«-tX'^tsi«at "^o raortsility anicmt tliase tmaXmu aX@o bocmisii 
alrioet aoutsa.® of the foaalaa injoct^d ^ oQiiotvitraldoxi B» 
BsrlhoTy Qft«r a wMie foXlou&ag izijaotion iti@ per ooat aor ta l l^ 
of the f«mXa@ naa al ^ t l o a a t l y hl^ar than Hiat of iti^ f€»ala« 
iajootaa wi*^ ooootcitrmtiQn B« ^ a t of tba faaalea injaoted yiih 
eoaooatratlcai D of ^ 3 dlad aoon aftar ltt;^ aoti<m» Thm saat of 
thaaa fuwalaa jpcaaoalX r^ l^ aoasui Ans^ili aaa laaoti'ra and ftaaXly 
1h«Gr atojp^ad faadln^ and dlad nilliiii a iia«k* AiMtona inlaatad 
fomaaa (afiBtyoX I) aXao dlad aftar itilaatlen and «11liia M hmvm 
tha paxacitaga of Ysow^tSit^ i»a t9*38 par ^mit* t% W9m ^ 
3d»46 par ««at In & vocie* ftaa aa aaii»a>ad with oentvA I Hiara 
vaa &o mortality In tiie faailaa i^aoted ^ tlxts o€a»<ntna<tt«i A 
after 34 hours following tho tv«atR«it« Hokmrwt^ aftar ona i#aijc 
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A IAS lii#i«r in «o^p«xl«en nilh UMit of o<9atro3> I for the voa* 
poo'Uve p«arlod» Sli«r« vas no isortiai^ in the fei^»leii of 
wmtrol IX (iiiiiiij«art«a Ta& do«taai0« {li« locigcvltsr of tho ««sx>» 
-viTod i0mJL%o in^ocr i^d wit^ angr cia^MntxetiGti of rfis «iai^  eAsiller 
to fmt of 13\« o<mtvoX 1 cmd IX* 
ISio f^oundi'^ and fort l l i '^ of fofsal^ injootod vil%i Itio 
loveot ooiMitaalanitiQn of ii:^ ls (A) \mn mmffeotod in liho oots^ e^a^  of 
tho tmliiieet«4 ta^oo* Inold«ata3.Iy tho fooundity of Hiose 
fonftloa %iaa hli$\or as eoopfii^ oS ulth -tHoso of t!io foexiOloa bskloaa^ ^ 
tiia to ootttjpol ! • lov«p?0r» Uie tnJoctlQii of l^o aoxt lii,^«r 
ocaiow4tsiBtioii of nis (a> omiood voilytotlcm boiai la fooundity aiid 
fortuity* 1^ Hio l2i;|90tl<m of oooooatr&tlcin C -thsro tdao aibout 
fifty por oont voddotlon In OiOg Ij&yin^ i 6@ o«;^ i^red \A^ ^m 
OTlpOfidLtlca W tho tmmlQm of oontrol. IX (mbXo 16» ila^ 2B), 
Hoif«r«r» iho not voduotlon in foartlli^ yan only 12.36 por eont 
vhioli vno oren hi^^itr Iban 1lio»o of tli« fooaloa in^oo'^a 1^ ihm 
e«ae«itxi&tlon A and B* HiHi voai^oet to ocoaeaatitttlQn '^ of l£is» 
tbo ot^MTvatloafl on fo«tm4ity and ^irtilitir oould net Ho tskca 
1»(i08naa of 100 par ooit i g m i t y idlSiin 4 to 5 ingra fttUoidns 
Injaetlaa* All Ihe aonoaalHAttona of IMS wara nai^a ta a i a e 
aLHiar eeap].ata infammlttty on in:l^ iar111ttar in ta&a tvaataA tmmXtm 
In4aeti(m of <$lff<gr«it ooooantsntioaa of i£is IAO eXao 
IflY n^ to fo(UP»4B3f->aia fiflftwinaitttr ny^^a In ov6«r to know thalv 
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dffoet on rsortAlitsf szid ^loilti&g of 1li« n^i^iis* Two euntrols 
VGTo fltloo MTt* Xn tSiQ of iSiosa Iho xQfi^s if«ro In^ootoA uUti 
1*0 jol liQotciao (oentvol !># i4ior«fte in iiio oiSx&r otmtzoX i3yn|>ho 
ripminod vtatrofttoA (oontrol II)* Sk a^oqioa^ tL^ tho a^ats 
«0er^lng fsrom ^ ^ iPoopootlvQ &yqphttl ooatvoXs a^ Ptred aa ocmtna* 
for adults* 
Wlioa 1^110 s^ r'^ -^ a vara la^oota^ ^dth ttis loii^ost oario3at&a«>-
tlo.i of 'Tts -t^ ora wsa :io nortalilcr wltMn 34- hours of tv^m^it* 
:to\«ivor, aftoar cmo wad; of lijo txoatiaat aaajrlj iHfty par ccsat 
l;ijectosI ujijlia diod, T:iQ lri4®cti<m of coaioaa1amtl<m B to ^lo 
f l jrtl>.lriotar ^ij'.jhB oauaaci 45.45 por ea^ t^ '-iortellt^f yll^^ln 
34 Uoum aatl lutsrr i t rooo to 7'»#72 paa? o«s:it aftar csao viecfe of 
the tr<xita«at* 'Shua ^is -or oant nortallt^ oe»oe^ yyj oonoaitx&m 
tlo» B lias ati93lfloantly bl^ar 4n oos t^firlsQa lAtJi i^vit of tgia 
ecaooaatvatlcai A ^t i i ikt%e» a da^ aad a va«k f011o%ii&^ injootlai 
C l^Klo Ity H-^m 3)« wiicR ectiea^itzatlcm C was Injaotad i a ^ 't^ .@ 
ba^ ty af nya^ha* i t oouaaS aovo than fifty p«T a«»t aorlalilcf 
aftar o^a aa^ ' of ths taPaMsaat aad i t vaa hla^ iasr la ooi^ paxiaQci 
wl12i t^oaa of thQ n^ipha taroatad %iltli aonaaatvatlca A WBLA B« 
Haw«r«r» Hiaro uaa xM»t snab dlffar«uia In ^Q par a«Rt aorta l !^ 
aftar csxa waok of tha traataaat Taatwapi tha n^^sj^m in^aotad nLIb 
e<aieantmtlcii8 B and c* Iha Injootlmi of aonaoatratioii 2> provad 
to ba atTGo^y loHml to thaa and ^436 par eaat nyt^ha Oiod 
¥l1iii& 34 hoars taid %d'^ in a va<i£ tiiortalltgr rasahad to 100 par 
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o«it« la ocmtToX I Hisaem y&B no «ffeet ot ihe isi^ttotloa of 
aeetoae initbln 24 hoars list %U% 9«r otnt oosrtsait^ OOQI»«^ 
attar oao wook of Hio troata«it» HoiMNrort i t was @l#titloatitai^ 
lev«r In o<»!^ piudaaEi %«ith 1ti9 •tf«et of asi^  of tlieso ociiioan^i»» 
tl(m8 injooted to tde jasTK a^* AXl Hia mrv%V9& u^pho i i«ia» 
pootlTo of tho iajootlon of mag- omamitx&tLoa of min dl4 not 
ahov aziy ftarorso otfoet <m Hi^r boi^irloar* 
Hho siavviTod n./tapho of ooooontratloii A did not ahow 
aMoya@a iicylttag» 3oiao?i©w» tlid j3ar\?4vod «ifnphs of aootcmo 
Inj^ottoa ^ d 2.27 p«p o«Rt alKiosssal ao i l t i a^ '%Q mrvivo'^ 
n^ta^hm of oosioorit?atic» B had a^oxanl nouXtia.3 \dilctli wno C iilAo 
of that of eontvoX I# TII«SM> was 3I iJlflooaatly liiiior r-lstor^ra 
oaeri^sio© of tfiQ a»3tolto froa tiigj jicT'sihs iajoct^d yll^i ooiio^tsa* 
tlcaa C of 't^s in ocoparlaca wt"tH tuo©« o ' I2ie lij-iphe iii;|ootad 
ui-th otmccritr^tloiis A imd B mid ocsatrola* &a oXiToet of Gocie«e^  
tsutlcm t) on iSie aoaXtln^j of '^o a^^»lia eould not 1»« o1ioerv«<l 
owini: to iSix0 himdrod p«r e«it ssoxteOLlt/ f&mk^ tho la^ootod I:^ I3|^ xla• 
Tho n^ipho Injoetod «dth ooooantratlcRid B mid 0 s^icmmA inosroao^ 
In "^o £lfth iQstar t&iratiai l a eooi^ axloQn %ilth ISmt of eontvAtt 
and tho ay^hQ of ooaoaatwitlQA A (tttl&o 17)* 
<^ > fIgWI ffil Iflg^ffl^ tY Ittfl ftrttHAtr 
%• n)oigtml aad haftltHjr i^dalt« aaorsod fron iho injootod 
n;ri?^ »^ ^ aaoh oaaoffatxmtlon of r^s w«ro ati.ootod oad palrod 
vltii itiolr oount«r 99x99 9f tho oorro^^oadLo i^ a^ co eraaraod fsroa 
the tmtraatad ay:a,>h8 to ebottmro tl&o of foot of Ifiis oa fUcundi^ 
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sad if<BEi^lt^» 
vor& quite uosiml Itt tl^^r a«ffia3. Wuiricttr «i&S ctotlvltsr* th« 
^ em^ of i^a :£lrat llirioo e€n««»lBniti<m8 of itts whoci l^at^ S vllti 
^ e ttimff«ot«d fcraolea^i^ia fomia^t^ of the latter ^ d not ohia^t* 
par ©QEit lintc^iiai; of the e ^ s l«id Ij^  lumtfeote^ fatmiea pelved 
with affected oalea \Atb. respeot to a l l otsso^iitr&tlcme. 'ISie 
si^es affected 13(^  l^e Xoneot ocinoentmticm of tsiv^ dov-olaped 
appreolaiaar h l # i ^ atwlXlt^ 1« eo^.mrloesi \dlti tJiose of tlie 
eontrole (l^lAe 18)« wit^ t roapeot to doul&e of -t i^ls occwjoiitst^ 
tloa» ih0 s ter l l l l^ of t!io affoot^ ranlea y^e lairoe l^noo "•! 'P-OT 
'^vxn itmt of thi© af footed 'ir.leo %• oconoentriatt^i A» ^e rml&m 
affected tjty tha ooaoa(atr?v%lcm C of !rio developod ! i l# i^t p««>eft» 
tage of net dterllit;^ uhen i^ >alred viltK imnffeeted feae^i^ as 
ooeiT^ ared wi'^ the laalee arfeet#d IJQT eesieeeatsmtio&s A ^ d B« 
Hovevtfff }»2adi«d p ^ e«nt eterlXitor eculd net be dereXt^ed 
(%me t8« f i > 2A)* fha effect of eonooELtrnttoci 2> of ^fS on 
feouAditsr ^kd fartllitar ooiad uet 1M studied iMome^ ef hsiidved 
per o«Kit oevtelity rmcng liie tt^sr^a Injeoted ^ tKia eoaoeBts»» 
tl<m* 1Si«ve vae no dlffewiee lu the fe«madlt:r asoA ftertilitsr of 
the tviK) oontPoXe* 
Bo'titi the fooiuidit^' aad fert i l i ty of tlio feaaleot affeoted 
bgr any of the ftrat thrae oaaoeatjwtiona of ; 
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door^sod ill Qo^3:i^Tieiaa. with Itir.t of oditroio* <!1ia fanat^a 
affoetod 1^ 1^3 lovetfl ocmeisitsflttloizi of msi% GIISO shoved fli&aPt^ 
fiomitLy x s^duood fooonailiy &a$ f«ortlli^« %9 t««a«et «ei«ae!9»A 
fsrom the ny^jhe injoot«6 ^tSi l^o eoEkeoatxntlcm B of !fls ^tim 
taatod tilt^ u»at?oot«d '^laleai ^ ^ ^ a s i f l ^ m t rodueidoa i& I M 
faosadltsr fto eooparoa u l ^ tlmt of 13io f«iiae« aftootod la^ r 
o<meo»t3mtiQsi A* Bat Iho f o r t u i t y of tbose fcr^loa u&a l&ei» 
d«£itally hialior in eor^^mrlocsi yi*^ that of tlio foooXoo of 
ooaiosKitratlim h» Hho Iii^^aet arecliotloii In f^Kiuudil;^  a s %fitll 
a3 for t l l i ' ^ ' vfiia v«oo3P4@a In the f^ ipaXoa aXfootea li^ Hio ocmoiir>' 
tratiajA C (Dablo in>* ao.a^ of tiij aj^ ju of moh formXoo w^ oro 
also oortpES»tlv«a.y apEiilor I5ir.ii tsioo© oi oontaroXo ^ t "^o 
hat^ln.S' of 1^ es«a Q^Q M&Z tit^xiMxl r«ua tho ji '^-^/ho tia^ MPsod fsxKi 
i»io!'i o x o w«aPo aliDK> uortaal .jut oimll^ o:!' yltLi lilili »at« of "aortsk-' 
l l t^» " i^o f Tmi©Q niC^jctea 'ofir ocsae^itriitioai U woro aot avaiXatsSLa 
b«axu0O hundred T-QT oesit aorti&Xit^ oeoorrad ^ t i l ls ocmo«titxati(Si 
in t&e flft4v»iiistBr a/"5,.'h»» All 1&0 ©ffaoto4 f«salaa IMB?« qulto 
nersaal In m&tr 'b^imrt&ar @»d thai/ vaara a s ao^va aa tiioaa of 
e^:itrol8« C^y tHo fsoriloo affoo^ad ^ i^9 oonooeitacaticii C 
qiiowad dalayad ovl:)03itit33i ^ 2 <|o 4 dijfa aa oos^ »arad yA^ Hmt 
of taowBuX eviposltlon* 
Injaetlcni of a A a t fcaalaa did aet prara aa «ffaotlira 
aa that of alA^flf^iwinataar foaalaa l a eenaias iafaaimditsr 
sr> 
0»?5 p^p oaiit (i?0^«etlve3L^, At Bf C aa<a 3) la a ^actur* of 
aoetoaio and \mtm ( V 1^  VVTQ tia«d for 'tlie i^ ma^ apsion of tli« libel* 
SiiO0ct?(» *%© laalds tj«iQt«tl 97 iixaorsloa war© pairo<! %ii^ 
unt3P^1;9d v l r i ^ fiigalde of 1^ 19 eosT«Q|>(m4Sl&» ai^ find vlo« Viffwu 
Cc^trol X li^Xudoa imles i^ iaoimod lu acotoi^o-uator oixtaro %^ ii<3li 
w€Qr3 aX£^  .>iiirQd i)d.1^  t2iitr«iatod vixglji £€tita.eo or tiio oorr9& <^mA» 
iii;t r^ie« Coiitx^ X XI imd mitrmt^ milQa mxCt tmmXe&m 
fh9 ^Aloa :&!)Ilowlni the tmsktoftsfion did not ghov »ny rndtrgcroo 
«ffoet oad ^@c/ v^ rre q^lto eiotiir®. But lata? tlieao imloa boCK%T3@ 
lotivnrsilo arid :mp^^ of th^ ra filially dlod« 1I10 -lortcdlty of -Sio 
i{^«Patmi troatod isBloa y^ a l l cano®tt3?atioii8 yaa ali^fiormtly 
hi jbor ao eaa a^red wttst l^iat of tho qetXes of cKmtrol» X iaad II» 
yithln 24 houro fallowing ^ o lmarslo» In tKo lov«8t eonogntm* 
ticsi of ifis ^@9d 3*dD p«r ooat mortnii-t^ snd 1&«raa£t«r in a 
V9«i£ i t %m9 15.38 poar o«nt# In eo8)o«otxatlQa B itom paar e«at 
norteaitsr of tiio tmlos aft«r 24 hai2«« MI« tan Mmma IdiMr Hisii 
thttt in II19 oonottatmtioKi A* 3lt3ilftxayt aft«r fioo tnifc of Itio 
t3raRts«it i t Wka aloo aig^ EtifLofintljr hl^^ior in ooopwrioen y±ib. 
that of tho oooottitxatiGsi A« Tha eoaooatxatlon C osBtaod mogm 
sl^^fioant aoTtP.llI^ In iofaorsed rml^s aftor ^ 1 ^ <mo day and 
one woi^ of the troata«Dt in ooi^>anaon wl'^ t^ iooo liy oonooiitaefr-
tiona A and B (fa^ilo 19)« Inoidvitall^, 24 nooaPs aftor tho 
8n 
l^bld t9« DZteot of I d s on mov^BOS^ a&d Xongdvity of J , y^lAfflliffilMIH 
Ca9»aay C^« vo«ic *^ !sd»'9Bi«a 
A. 0,125 
B* 0»2&0 
C. 0»500 
B. 0.750 
Coutjpc^ X 
Control II 
A, 0,125 
3. 0.250 
C. 0»500 
B, 0.750 
Ccmtvol Z 
Oon-trol ZI 
5.ao 
50,75 
41,66 
31,66 
0,00 
0,00 
0,00 
15.75 
11,66 
32.35 
0,00 
0.00 
15.39 
46,00 
65.00 
65.00 
10,21 
0.00 
0.00 
41,37 
43,33 
49*34 
1.66 
0,00 
2D 
29 
30 
25 
31 
28 
20 
25 
23 
21 
18 
20 
45 
40 
39 
39 
35 
35 
35 
32 
27 
35 
28 
35 
32,5 
54,5 
34,5 
32,0 
33,0 
31.5 
27,5 
28,5 
25,0 
28.0 
23.0 
27*0 
« 
inraeroion in th^ cK»io«EitTa^em T> Hi® mortal i ty i n r%l9a \m.& 
lovcET tlt^m tha t of ths oouooiitxiatiQa C* Uow^vor* aftcnr &a.9 
VQt^ of tha treataoBt 1h<i l o r t a l i ^ WEIQ ^ i ^Xar to th&t of 
ooiKsontxa^on C» <ltiiia ^Q l i i j i s s t p ^ r o o i t a ^ of '3ortca.lt:^ was 
jf^ort^^HS i n ^aolQs l>y isn«rslon i n t&o ooxie^ritratlai c of "Mu* 
fho sxinriv^ ae l e s wcem ^ i t o nossaal and &otiv« ixtt a f«v oi^aa 
e t s r tod Esatisis 2 to 3 teya l a t e r iii ooapartooa vl%\ tJmt of 
eoi2trola« In control I 1C por o^sit » i l eo <dl9d a f t « r a IKMIC 
followin/j i:m«r0i«m t roa t soa t iJi £ioo'^ ni9»\rfat<»r olrtciro* "Sh* 
lG^<3anrlt/ of tlio t rea ted iml9« I A S uimff^otod (^ la lo 19) • 
•S o^ faoimaity of tSt© f^actlea aatofi tAth itio nal^o trucited 
%dth eny ecmo^tzntlon of -f.IS wco not affected. I i o O.'^Q wor® 
a l s o aoimal In (EASO* Iov0^or» ttio f0r t i l i t : f of ^^o ojfjo l a i d 
lify fcKaoloQ aft«»p jmtlnis witli tf»@Rt®d imlos waa ^mic^  affeKstod. 
*39'«gi inKi€KP5Aoji o.f 1^ 10 jmloa in ^i& lowoat eoiio«mt3mtl<m of MLia 
redaood laia p«ro«atais« of • ^ hatohin^ to 13.93 p«? eaat \diiC3h 
moaut a Vi»7 hi.iit pi»ro«i ta^ (@&«93 p«3r ooat ii«t) of s t ^ x l l i t ^ 
i n s a l e s . This Vpo of tr«fttB«Kit 1^ tbo oatt0«itratLon B of IJ^S 
oauaod non$ ar t«r i l i t^ in iaal«o tSuun \i^ tho OQao«itVitlQa A« 
Hov<«rv«r» tfo«M waa »« s i02i f ioaat dlffManvto* i n Hi* «t«rilltQr of 
Iha aa laa Ximtatemd iM. oemotnigmtlona B coid C« m o vtraoiiiMit 
eonetfdtieation of lUU iuAioad hi^^aat poroontaiEa of ne t a t f t l J ^ 
i n tbe laalea and OKay no^i8 t )a .a hatching of tfoa mmm oeenrrod 
f^SiKlo 3?) . T^ajc the br ia f i^ssadralcm of ^IQ sialoa In oesaoontltt-
tiosia hi^^ior thon 0.125 p«r o«nt dciraloped tsoro them 90 por oas t 
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of siMHe&Xity in ihm. <?lg» 4B)« thoavfovot the atttrillsatloa 
and 9ffaoti-rtt* 
i i» jiigi?Ufflt^ <m 911, tin SmQk^fi^ 
flio fost imiorsEKm offoot of It&o lemmst oonoontzcitioii 
of litis 021 ^ ^ fumloo ^ 4 not Gduao mortality d^ on aft«r <»ui 
%FO<lt» -^nm fmi&lQn aXao i-tad no offoet cm '^«dy t»#»avioiir atid 
^^ TmsiSM«& a@ aotlVQ aa thoso of c(»itrolft« ittxi^ori Hio 
l^i^^sprtt's of atio!i f€Kmloo n^o also tsiiaffoetod. *?ho l^morgiaa 
tr«3ft^3at of tvmiXe® %ilt!i oone^jatzatiQn d€i2l»l« nmai i&mt of tli@ 
eosussatxn^cm \ resell tod In st jaifit^atly M,ijhk«p pm^mit0,iSQ of 
riojrteXl'^ aftor IwJl^ t 0110 day Hiid isao w«€b ta ec«i)ai4acm idtJi 
that of ai'i foraaloo trostod wil^ i eorio«nt»ati<m A mid amittoX&m 
iow«rr3r» tixo loai^ernty aiid ti^ imiriQttr of Iho aaxvlvcMi foRialoa 
was uot affeot«4* Mhmi tlio foiaaloa i#«re tront^d \^ twntetaimi 
in OQ3i0«ilomtloE^ c &ft«r oa« ds^ t^^ a»oif«d l i t t l o dlff«r«30« 
in per e«it ^ortiaitsr vith Itoftt of lto« tar«i««d tmmXmm ^ 
o^ie«itztt^ca B« liownrmrw fttt«r CBXO %f^ e of Hie troRtOMnt ^ o 
p«r oont mmhuXXtii tn tmtilMm «RO aiipiltlonniay l>iiMr liMMt Hw^ 
Of lh« XfttWr t«Maoa* mo f«eMa«0 tiwit«d vith th« eQiUMKitsmtio& 
C Alao should nosQBl iNikWiloar bat iSio «wmms9 l«ei|ptfvit^ of 13io»« 
f«Hd0« wft« lo«f«r -Cton Ifoowi of ooneoBtsntlono A eai<l B* 1Si« 
hiJioot oaio«itsmti<ai oeiU9«d 8i.^aifloently hl^^or fiortaliV in 
eoQ^ttriaoa yii^ t^ ioao of -tiio tf<Bk«r aone«Kitx«tticmo of IMS f A» B 
tt&a 0 mt%9t OBo day of ifto ti^ 9ftta«nt* l^oi^ ofrort aft«r ono %^ «lc 
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of ttie tS'^ eitm^Qt ttid p«r es i t nor^aity lias si illar to tSmt of 
1^ @ cone«»taeation c bat hi^tior to that of Oisnooritsatloiis A ttnA 
B (^iQle 19) • iho loTi^fvit;/ of Hio dKunrivod fopales taraat^ A 
vlth 1^ « h i#«8t eoiMi€atx&ttQ& uaa also vmeittmtmd end tti« 
fami90 «««« norsmX in t^olr bihavioay* 3lrsi3Laxl^  -^o f«ailM 
t»)iEtt«d vdHi o'^^r oQDOfiitsetttloKie of mis iioi* also <|ait« aoMim 
liko o^axtvol XX* 
la lusnoreian troRtod fermlos ^ t h foounait^ nfs. voll aa 
fsrtLllty Sooxwts^ sllplflomitly in co^mrlooa %dth -Hmt of 
Gtmtrols* ;^0a th3 of foot of l^^orsicn In liio lowest ecmooatx** 
tlQKi of isiai omiaod al^pnifloeat r^tlae^oii botli In foeimdit;/ tmd 
fortiXll^ of ttio foemloo aa oori?ar©d with tgxoao of oontrols* 
yhoKi -eio fasaaloa wtgre taf^atod b^ itxissralosa tu the crsicoKitsmtloa 
B, tho f0cixii<l* t.^  of 1^ )030 foGsiJlea roclucad to tit%f por cent In 
eoripftrtsoa wl-th ^mt of oti^tirala* i5ior© %as no s^^yiltloaat 
ro^ctlon in foouiiai'^ of tho troatvd fooalos} \^ ooooaatxatlon 0 
in ooE^erlooci %d1^  that of ooiio«ntsnti«i B« Cn li&9 otmtxax^ t^ 
tbo fosptllit^ of ^Q oais vas sr«a<«l:f yaaad^d. 1!li« aaytwan 
v^^metiaa In both foounaily aad f«rtllity^ oMnsv^d in Hia f«fil«8 
t£iic^ vara iemaroad in acaa«itmtioa B (%mo 2D» f&^ 4S^» Iha 
Qvlpoaitioa pflslod of ttoaaa fwalaa Has stlao looi^gv in •oapaviaesi 
idlh ^lat of Iho f«»laa t»«aW6 iditi oooo^ittmtioiia At B« 0 maA 
oczitsiola* %o eisa of tHa aflsa of "^aaa faa^las nets alae aaoll^r 
ia ccjpfirlgcsa witn - l^o^t of tho fgoalaa troRte^ w i ^ oHiar lowar 
a<mooat3eatiQ£ia« uc^o of tha fonalea troatad with oc«ieantxaticn 
9 <21d not o^posAt* 
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Hid tftf^ot of ms mi £lftli«>i&8tEir s^^pha %iaa eXm 
fivtt aoooaas* fhan aortelity and ncitXtli^ v&s el»9i«v«i« 9!i« 
p»il«a em^ l fmelee m^^ieiLn'^ fteom 1li«ot xi^^hs ynam palvtA lAISi 
their Gountor waoLmi %^eh mr* mmftsoted imd tholir ^toimdllljr 
naa f«3*tlXity %fi&3 r«eord#d« Like the foro^oia} !^ oa^exlaiBnte 
eontzQdL X and IZ %fer« also osiiii'tolned In the .>r9o«cit sextos of 
followlii t l&o liaa^raiQa of t3id»fifito»iaa1»r n^vi>ho ia 
the loy«9t ecsio<3a1am11<m of :t.in ihaer wor^ mostly fowact cfait© 
aotlv© »>jia 3*33 p€BP oant r^oi&tod ^ix-p^s ^«4 after c»© da^ of 
th« i^ iniarstOEu h'^-%«r Hid ~:^7ta!li'V «^'~iicdS tm. tXn^o after 
OHO WMIC* i^nmm of l^d t3Paatod i^yti^e had aucdi longer xt^phai 
attzittlon In ^mj^Mrl&oa idUti thoaa of 0Gnt903la» *^« fMtnrivod 
2i^^hs !30ii3.tad noxmXl^ end tha «i«x (^9d adttlta ««r« omaxaXly 
aa nosaaX in aetiirit^ as eon'^ PoXs «E»ipt -ttxoaa aAsXta vlilali 
«Bt««3ed f^ poQ a^i^a of wwialXy Xon^ir njri^ hBl apan* Am HM 
ocneaatratioa of tho ii»iairaiOtt fXuid lais doebXad (B) Iha ip«r o#iit 
aovtHlitar i a 1^ 0 ii^ '-.tphe baaaao alf^aifloantljr hi^ar «ithiB 
H hQ«iv« tet Aftav ona va#i of lh« traata«&t thara %iaa no elgfai^ 
fioKit aiffoMiioa betwaan tha aortnXit^ of n^s^s tvaatad wiHi 
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y ,t 
hl^«r «iaa Hiat of eontxola. I t IAS lower la eo^iaylacm %d^ 
tsmt of tho Ay^Hs ^r^tod %d1^  ocmwntr&tloti A. ISte m^is^hm 
ts*<iat«<l %dtli ^il0 ocno^ntzntlQa eiionod ooao alanoxsal «!i«rgQiio« 
%^ iiGii was sLislXcur to Itmt ei tlio tviai^ ho of oontrol ! • !Sh« 
uaxvitred a^ iapha tv«ato<S %il1ili ecnaoentrii^ tlati B V9xe q^to aotlirc 
ond aoranl in l^slr h^ttivlinxT aad tho mdoXta oESor^ ed f^ roQ thoa 
w€BPe aarisBrelly ^ilt© noasaol, hoeath^ aad aotlvo l ike Ihooe of 
ooritrslji* tho i:^ y!^ li« tr^aitod %d-th o<sie«ntmtloa C !^ Irm&ei&ca. 
diod moro than ^oso treatod wltii c<8io«atnitiaao A sad B oftor 
iio^i m^« dasr on^ cskB weob: of 1^ 0 tr«ii^<nt» Hho fifftn ixiotor 
dci3mtl<m of aoich iis3rs^ >h9 i^ ® ^Tdlar -^ thsRt of Hie ri^ >X>!ii« 
xiytai-.h© w®po <|uito iiorranl In -fchgdr nppm>TS(mo0 as 'w«lll ao b#i&vlouT» 
'^^ im^rglcat 0: ISio ny .^/fts in «^ .75 par o«Bt ttty omiood iaatant 
doat& of !»5st o^ til© iv^pha aad tfeo Foaaiaing hsd hundred par 
ooat mortaXit^ %d1MA 24 h^uro Aft«r t^llmiin& iiiftOtl^%« 
^ii^dbnooo9 loea of oeiitllimiua and fisially ptktwA^A^ In 
Xtois^ iS&o o<mtrole Utoro i»0 no laortallty after iKrib fine ds^ r or 
one wetk* tife« ipaa of flf1b»invtBr «ae alee umllwewl i& boHi 
the eodtroXs. HowereTf tbie n^dphe of eontroX I had a l l t ^ « 
pcreeatase of ateo^aal flier—nce ae ooc^ peured id Hi Ibat of 
oontrox XI (%itao 2t)* 
ir. 
ao atrfoetod aaaats. ISIQ att«ot«d salaa 1)^  ^ ^ oouoceitratlQaui 
of :sis did not #)o« aa^ adroTM •ffaot on tti^ dly aaaaoAS. bili«vio«fw 
f^a^ alao bed nossKil l6ii|{99l'^ Ilka lihoM af eentivOLa* flia 
^ales nffaotad t^ the Xowaat ooad«ttgMi&«i af OKS iAi«i yedUpad 
with miaffacted virgin faaelaa did not ioflaiiiaa Hia faoandi'^ 
of iJialr fetmle .^ artacjaro* lioyavar* HJO fartilil;/ of aui^ 
f«3al0Q i^ icwovS a cda^ficmskt radaotl<m in eor^ ^^ axlscaa wit^ i timt 
of ^ a oeoitvaXa* lihaa Ilia oalaa affaotad liar ^& cimaaatsnBitioa 3 
of 1113 poirad idlh ifea utiaffaetad f«»laa» a^lu tha faotmdilgr 
of thaaa fcnailas %iaa \umffaetad# liavarart thora laia a^pva^ 
oiabXo ira^atic^ tn lii^ farfeHitiy of i^ ia adsa of Hiaea fooaXaa 
as coai^ arad ultli t^ mt of tha ^js® of tSia faaalao paira l^ v.lt*i 
!3sloa af'raota<l wt*^ ocaieaatratiaai A« ^ o foci..udi% of 
uziaffoctad faaalaa uh«i paiiiacl wi'tti aff«ct<»d oalas ti^  ocmom^ 
tratloii C of .CIS iijea aluo vxnoimxupt^ lut Iha f«rtlXit^ of 
l^.alr Qm& ^^& ra«laaad ^ £lft^ par ai^ tiiia %iaa tha hi^^aat 
raauotioa yacorda<^ in tba farti i i t^ i2i -^la aariaa of asq>QVi«> 
meats* ^ a faourKM.1;/ and fartililor of both aoatvola daid nat 
eiiov ai^iiflaoxit aiff«»pio««. fiia waaa affaetad ^ HM 
atri^a^et aaao«atxatlon of Win vara aot avalla^Aa ^aoenaa of 
hondvad par o«it imrti^itar iA Itia iiafai»ha tap«atad vltb 1M» 
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1!fe« l>flh0Vlour» lmi';p0vll!y, ovipooltlon and lnt«i»»ovlpO0!i«* 
tl<m period of the tmwH&o aff«ot«d t^ oziy eonoeitsvttlc^ w«re 
nor«3Bl* ?ho feiaaleo aff^ottd ligr thtt lowest e t m c ^ t m t i t m of 
Win i^oa paired \dtl) uisaffootdd aoloo o^ liio oorr*s|Mmdixi^ e^ i i 
bo<^. the t « a u n ^ t / oxt^ f « r t i l i t y rodaood sd. ^ f t o i m t l j r i n 
eo;^^>ftrlaon %dia^  'tHo8« of ooaa'teroXa* 1!h& tmmlmm ai 'f^it«d tqf 
ooao«itratlGa B a i^owad ^ yi l t loaat r^daoticm i n t t i«ir f«oundi% 
i n o€r:^pariscai wii^i 12mt sf^oct@d Ij^ f eo»eantxnti<m A. ;low««'8rt 
•^0 t e r t l l l t ^ of auc i^ f000X90 yns 31^ 3^ :11 t i o i m ^ ^ hl^esr iSevm. 
%iot^ of Hio f0tml0a affooted \x!f oomimitra-tlmx A* ' ^o f<%3aX«8 
a£f€K}tod ^ ooaoeaiitxmtioii C of IMZ trowed ' ^ a hi^^iest rodioticsi 
bo-tSi lii focRiadity and f o r t l l i t / a s i^irjarcA vdtli l^ io©© of "t^ io 
fjsraaloa affaoted b^ r the low«r eoxio«:itratiQas (?ablo 22, ?i '> 4C)» 
Ilio i-i'issralo^i of th© a^rap-^s i « l^ia strou^ast c<xic*mtrRtica of 
i n s emisad Iraridroil peer cant ^aorteliV i ^ ''^ t^^  s%:/n,'hs^ 'OieflPoi'orot 
thia faooXo® affaotdd b / ^^io o<mo€ti,tEmtlaa %f«re not a'^niXalide 
to :ifrr« iS:io daixi <m facuudit^ tan^ fasrtilit;^* 
In a ^o l i i ix iaxy «sq^oria«it Hie loveet eossoantmtion 
(0,55 mss/m* toxii) of m s did not ibov anar «psMraoi««ia af faa t 
a&^ar cm faomdi t^ or fertilitQf aa iMiU. «a oortaXitgr of 
M* *^^?\^'^*h '^^gpofogop t h i a ooneantmtioii lAa oa i t t ad i n 
ibrth^y ascparlnarita* *!tn?9vaEPf e<moantratlon B (0.70 a^a%* inoh)* 
C (1«40 a^3q« i n ^ ) and D (2«a0 m^sq* Inoh) voara applied IIQT 
rasddaal appliaation* 
9' 
feSiaa -^e laalas ^m^ «styOfl«d to occioaiitnitlou B of ''SJs 
for ^tt&tmkt m^omirm poxrioSa* 1}i@(/ aid liot ^^ o^ r mi^  a<3Nr«r»i 
•ffeot of thl0 c^ i^ aKml on ^^olr e^Hvltsr s^ <^  niettln^ b^ltovioaiw 
x\irlSi<a(rt ^ ^ r lo.*iiiwltj yao alao unnffsotoa. Hmfovwrt &ft«r 
a we<lc toXlQxAM^ UiQ troaiaa i^Bt for 0.5 houTf th<iro vao 10 por 
cant ncrteltty. tSK? alets SKpoaod tor one hour to il»l© ooao«i^ 
tiatlca had iio acrbalitsy up to a \I94L^ But 4»0 aad 12«0 hours 
er;>odar« osmsofi eQ^i-^^&eai&Q raortoiity aft«r a da;/i i^iloli yae 
6,0 smd -W^ SQ por oaatt rtjOL o^otivfia:/ CTabila 23f i l > 6)« 
^rl^ort itfter a ye<is tolloiAua tho traatiiaii: "^o ijore^ntn^ 
of iortall%' \sxm» raa ^ttv^y» 14#28 ana 21.42 por cmt» 
j»ocr uHt^ was not nf footed t^ ms.^cmTQ to Itii© omieeaitamtioa 
for mij <!femtl€ai »ieupt In one© of 4»^ hotira oxjosaro y^ aa, i t 
wa sl.'^ilflomi'^y ro^ uico!^  in oo?5»mrl9«i wt-tei IJyit of oontrol 
CSaMe 34>« ?0rtlllt^ \IGO ©loo mmffoetod ia laaloti osposod 
for 0.5 hoor* l^t appro(^ al32.y aa<3 alsiost gSL^i$lBT st^clli% 
dcrrslopod in i^Blo0 ©Kp03«d ^ r 1«0 and 12«0 hoitra* i!oifi$v«r» 
'^^'o IAS h i ^ s s t rotat ion ia par o«ftt a ^ h&tflhixi^  in tlia 
aaBa of f«salaa oatad with 1 ^ mXmm aoqpoaad far 1*0 haor 
(?i3. «3)« 
ISia aspesara of tha aaXaa to ooaaaatrati<m C of IM3 tor 
0«$ hoar did sot eauaa angr siartalil;^ aftar ona da^ iMt aftar a 
wa«ic the mortality %Aa 6«66 i^ ar o<nt %Rii^ i v i^s lowsr th^u; -tfiat 
of th€ ipmoantration B far aioiXar ax^ow«a paxlad* Airthart 
98 
tr«ftt«d ^ rssldbal appllctttloo* 
Coaao Qa'^Ri^on 
itm/mimlnM 
MMtS 
B, 0,70 
€• 1.40 
B. 2»ao 
Cceitarol 
FMAIf.^ 
3 . 0,70 
C. 1,40 
B« 2,80 
Ceatfol 
(hour) 
0.5 
1.0 
4 .0 
12.0 
0.5 
1.0 
4 .0 
ta«o 
0.5 
1.0 
4 .0 
12.0 
-
0.5 
1.0 
4 .0 
12.0 
0.5 
1.0 
4 .0 
12.0 
0.5 
1.0 
4 .0 
12.0 
«» 
''1 >,* 0 j ' ^ tWlBMnli 
c^0 aay 
0.00 
0.00 
6.00 
14.28 
0.00 
6.10 
13.53 
11.11 
9.15 
11.11 
26.66 
93.33 
COO 
0.00 
0.00 
9.09 
14.28 
5.33 
13.33 
13*33 
12.12 
9.09 
21.42 
25.00 
100.00 
0.00 
Ono voA 
10.00 
0.00 
14.28 
21.42 
6.66 
20.00 
26.66 
33.33 
16.21 
3 1 . r 
57.70 
100.00 
0,00 
9.09 
9.09 
18,10 
35.71 
13.33 
25.33 
23.33 
42.05 
41.66 
42.36 
45.40 
-
0.00 
I^oaog^rlty (day*) 
'^X^Pft^^B 
25 
29 
28 
31 
25 
27 
25 
2b 
25 
H 
25 
-
29 
23 
21 
25 
20 
21 
20 
23 
25 
22 
24 
21 
-
25 
39 
38 
45 
40 
44 
37 
45 
40 
42 
47 
40 
«• 
45 
33 
35 
33 
30 
» 
31 
34 
31 
30 
29 
30 
-
34 
Air«Ett0» 
32.0 
33.5 
36.5 
35.5 
32.5 
32.0 
35.5 
33.0 
33.5 
35.5 
32.5 
• 
36.0 
23.0 
28.0 
29.0 
25.0 
20.0 
25.5 
28.5 
28.0 
26.0 
26.5 
25.5 
-
29.5 
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«wn/Ry®a yl-^i that of iti© ooiio«itetttlOfi H «lthor aft«r one day 
«9r,>0)^ a for 12*0 hcurs to '^lis oceiooatratloa, a£t«r a da^ 1h« 
p^r o«iit aortalit.^ ymn Xowae Hioxi ttuit of tSi^ o eouo^ ui'tamtlQii B 
olther af^nr tmo 6a^ ox ono vook f^llowizig Hio troatsMiit* ISi«a 
iSio tmloQ novo QX^ oeoS for t2*0 hairs to t^ds o<»iO€citr&tifliif 
Rft^r a aa^ tha p@r c«Bit ssortall'^ wia lov«r that of the oomsoii» 
trstlsm B for ai^3il»r oxpoaure tlao ixat I t WTJO hijior after aa# 
%t««is foXIonintS ^<3 tr^ataont* \»h«n tfio imlos v^ro esepoaod for 
12*0 hoars & to t^^o ooiu»«ntsatlO)af att«r a aoy ^ o p«r %m% 
laortsllty %f^ » lowflBP ISMKR that of Usa o<mo€ititrEitl<:»i B for ot'iilnr 
®3C'-os*ir(i tlsao t»t i t WE^S M # o r ©ft«r aaa woiic foiloidji,-; tli© 
ssj?osir« C^abla 23i '^ > S>« ^ a motivitsy, jmtlaij bolmvlour and 
Icsi ;s^tj of tho tr«Rt-i«it j^lo© for ttlX oapoaaro poa?loda war© 
itaaffootod. H^ tlXaxlyt t&@ fooimdili;^ of imtaraated twBklmn si&toa 
wit^ i tro&to^ smXod v e aXao noxosX for nlX 9g^9^T%mi%i^m Qti Iftte 
couts^sy f«rti}.it^ vas ai^iifiooatly re<3ae«d aa eo^ i>«r«ai %fl1li 
oontraxy fortlXlt;^ v«^ io aljtilftoantl^ r«aae«d «• «oi3|4ur«a with 
l^ jftt of tho eoutroXo and ^d.^ost rodaotlOEX in forXil i^ imm 
r«o»ra«i toy 12«0 hoars wpotfir^* th« faortlXit^ ^ of 1b« «•§• 
uaa woiw voftioi^ as ooe^arad id Hi that of Hia oQBOoalrRtl.OB B 
fdr Hio v^q^aotiTo a^^oaaya pcrioAa* BuxHiart as tha oaq^ aaura 
tima \tSiQ inesroaoed fartilitsr aorra«i>ottauyay radaaad (fta^a a4t 
Fig* 63) • 
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1!h« x^fliaaftl. • t tsot of -tho hi^^est eonooitziition of ^ s 
f07 miy m^omrtf p«>iod ijoa^ niXXar ooixaod hl^^r p«r 04»t cioytBli^ 
in oo^axlaoci idlfe Hioso of -th« 4»nottitxatlo&9 B luva C afl^sr on* 
dB2r as v i l l 110 on* wuk follosOns Itoo t»<»1a«it« ixpomT^ 9t 1fti« 
isMd^ s to 1^0 oono«itmtlon fsox> 12«0 hmrm x««altoa In 95*?5 p«ar 
om.t t3oartB3,ltsr ^Ib ia ai hoovii end tho vwirt of ifeo mXmi 4Hl«a 
tfllhia a if«ilc» 1h« isortaXlty^ zeto aft«r otio day and &i^ t«p a 
vo«ic follo^dxMi ax^oaaro fOv half an hc«r %nii^  ra«i>aetiT«i^» 9*1$ 
and 13*21 par aaatf for oao hour oaspodurot 11*11 ana 31*10 par 
o«at ana fo» 4*0 houra aapoaara a6*66 caid 57.70 par oant C^abla 23) • 
%e mrvi^lng ^aXea iMdmrad llica thoae of -^o ocmtrolo In cprery 
as|>oot and thalr Icn^aprttsr was caoo unsffeotod. ^oao auysrlvla^ 
^sloa taatad wl1i% tiio untaroatod f««a«Q l3ut i&o Xattar did not 
liava appro^aliQto affoot on tholy focuixdl'^* llovefTOTf thoro yjis 
smadmia ro^otlGsx in 14ia farti l l% of n\Q &mQ ^ oapojatn^ tha 
tmX99 to o«mofiintztitiQn 3 for an^ / axpoisiro poxlod in ooetrjarlocn 
%d1h 'mosa of 1^ 0 oooaantratioiia B and c for -^o raopaetlYa 
«3q;>09ira ti^aa (l^liSla 34)* SUrtb^rt thlo ooooflntzatifm oimaed 
l i l^aat r«aiatio» in fartlXitgr &f%m 4*0 houra m^&msm ( l i s* 6B)* 
Polloviaic ogspo^ro of tha aslaa to Hiia oeaottitmttaa for 12*0 
htnrmw aaat af tha aolaa ttad and maevtyrixk^ onaa Mint vmaiaa to 
aata %dtlx ISia antaroatad fiwiloi, tharafara* tha faoimditsr «id 
fovtilitgr ^f Itie fooalaa af Iha^ palra ooald not lia aliaanrad* 
Iho fonalao os^ posad fOr 0*5 and 1*0 hour to eonoontzatlon B 
of i^Q did not ais after ena dny fexio%rin>^  os^oanraa* Howaraae^  
lOii 
aft^f «a@ iif0<fe the nortalit^ w.m 9*09 p«r o«nt mid i t VBO 
slrsliay for hoi^ th« «aipO]»i3re p«zioda* Att«r 4*0 and 12*0 humru 
9xpomT9 s o r t a l i ^ la f«aBa.«s MI* 2Si€ih sljoltlofmt (9*09 «&A 
I4«2@ p«r eont) ^HHn 34 hcnrs of -mo tvoatAoat* A£t«r QUO 
i#0^ "^0 skOvtRlitsr in<ara&8oa to 16*13 wnd 3§«7l por oontt 
iPoei;>oetiT<a»y < ^ ^ ^)« ^ o darvivia^ fotaeaos voro q^lto HOKHIX 
in l^olr iMiiaivioar and Xons^vi'^* ftiovo %IE&8 eL®al£Loazi'l doovMUM 
in the foouudit^ of tlio troatod foeaalos I ^ ii3.1 mspom99 poaelodo 
aa oo^parod nilSi Hiat of ocntrola* But Itio hi^ieart voaaetaoa in 
footmait!^ %iao aie to 4*0 hours o^ cpo^ aro (W%g» TO), Q t^iozeXXy 
tfo^ro uas ao offeot osti Hio fortiXitsr of Hio o^a laid aaceapt in 
thoao aige % i^eli wora laid ln^  fasmlaa vxpo&^d for 4*0 hours to 
thie e€sioaEitratL<m of rfiis C%l:i3ia ^ ) * 
*!^ a rajstdiial. «ff«ot of conoatitrRHtm C of vs> emioa<2 
«A£fiificQat incroBsa ixi -^Q rat© of 'mortality ¥ith roci^oct to 
a l l as^oenra porloda as oc^perad yit^ that of tho oonoantx^tioai B 
for Hia oorraflpondlag «^oaara tt«rtods« iueidaritally» Hie 
aortttlity yme At^Ulf laaa f^r ia hoora aatpoaaro aftsr o^e dajr 
following 12ia traatsaat aa eos j^arad nilh ISiat of tbo oonoantratioii 
B» ijut aftsv OQa Mwk. tfea par aint iiortalit^ %Aa 43.09 i^ob %cio 
ai^^ifioaatly Mgiar tbaa Hiat of Hui aonasntmtiisn B «Mr Iba 
a«ia asf^asira poariaA (f is* 5)« Rowar«r^  Iha loKigavilQr of "ttia 
sarviving fanalaa vaa alaaat iiaxaaX Cf^^a 23)» As aoa^arad 
wii^ tlio faousai'^' of fi^gslaa traatad viHi aoBa4aitmtiOKi &t iSmt 
of faoalaa tvaatad %ii1Si ooao«Btxati<» C vas ^i^ftoai i t ly r^ odKioad 
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lr79apQQtlT« of mspomut^ t l a^a , Aa In the tmmlmm «Rp09«d to 
foonlds i>r«r9 «i%>0994 for 4*0 hour® to "^a oono«it3«tian C of IHIS 
( £ 1 ^ 7B)* llid f « r t l l i t ^ of ttio «as8 of tmetlon ms&omA to « s l s 
ooiiomtxati<m for 0«$ ciad 1*0 hcup r^caainod uimffooted end tb08« 
of 4*0 homrs «Epowre wis a l i a^ t ly affooted* !lOM€nr«3r^  i t wis 
appreciably dooroasod i » -tho e j^ge of tmrnl^m ^rpoaod tt^ 12*0 
hours C^ nlJOLa 25) yinXQ'.i. \mm «l '3llar t© tha t of ISXQ OtU» of foaaXaa 
orposoa to ccKioeeitratlCHfi B for 4»0 houra# 
1t\@ o t r o n ^ o t oono<»'tamtlQii of 1I>13 (T)) oms^od a ipiuduaX 
and atoady tnoroaoa iii tlio 3mto of awr ta l i ty of t roatad f^mloQ 
fe^«i cosiparad *d1li "Uia wmoantrattona B aeid C for l^o roopaotive 
ex,>odttre pailodo a f t a r cna da^ oa viflil a s ono weok followta^ Iho 
troatnie»t f i?!."^ 5 ) , uhim tJie faoalaa wora £ci|?t tii omitact ul"©i 
tSil© oonoMktrattaii for 12«0 houra moat of th«a dl<3<i atir tnj tr-iia 
tltsof vh^naas ^ o raraalnln^ fosmXaa dlad witMn, 24 houro a f t o r 
tha aaq^lring of iii« t roataant "^ Uta* Ihe loa^sovlt^ of autrrlvlnii 
f^oalaa axpooad for 0*91 1*0 and 4*0 hoora %n8 unaffeotad arid 
th€^ bdtftvad noxiaally I l k a Ihoaa of oontroXa f ' ^b l e 23)* ^ a r a 
waa a a i ' p i f l o a a t t a l l In Iha fooondl-^ of mrvtrins f^oalaa 
with rafl|>«at to iha laooraaaa i n Iha «{posnra pax&ada» Bsrthort 
tha faoiradlty^ of thaaa f^nalaa vaa s i ^ i f l o a n t l y l o n t r aa 
e«3i>arad id.th tirmt of ^9 f«mlaa oKpoaad to Iha oonMntratlciaa 
•3 and C ror tho roc^eetlvo parlods fTRbl© 351 ?^ <5« TB'i. fha 
f f f f t l l l t / of the 9m& of Hioaa foaalao a^qpoaad for o,p hourt 
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\ms uiiaffdetdd* i^dmaa i t vea s l^t locmt ly roauood fogr 1*0 an& 
4«0 houy© «^OJ*I«« paerlods. 'Jane hl/^aot ree!uetl£^i ia toounditar 
v&Q Smm& in f^mle® osci^ oaQd for 4*0 hmirs* v£ie3?«aa imadLsnm 
i n f « r t l l i ^ of -|g)e ^m^ vas wil^ y^e^oet to 1«o hcnir expooiytt 
i l l * AppXioRtl<m cm -th^ Ili1ii»»l»8ta3y iw?3p!>^ t 
flx@ i3.ftli-»insl2ir i^ yn^ h^c of fousvdia^old ag^ wora also 
brou.^it la omntaet vith diffeToeit oomsentratdcsis of itl'i fcBe" -Urn 
roap^otivd «^o^rd p o^rloda* 13ie pm^e&^is&t^ ot nortallt^ and 
isoultiais of moh xi^sspiiQ yao r^ o^ordotd* Mr^im^ \iiimi adults 
«30r^9d f*0!3 tbo taroat^ d ii^ s /^aot t-iay wsro paired wi-^ i tliair 
tmtr«at^ oomtor macmu of t^ io oos^ *oagKmdljfiis a<38 to oba^ arv© thcj 
toouacUty aaa faartlXlty. 
yh«tt flfti^^tnstar n^ aiJh® vwr© «3£p03«d to o<»iO€iatsatioa 3 
ot Win fmf 0»5 an« 1.0 hour, 1ti«»i vft« i^ o aortslitiy aft«r ono <liy 
foiXoidA; th« tap«Rta«Eit» ^«r«as aftter a ii«#e thara uaa 4*0 and 
t6,0 p«r a«kt mortslltgyt rac^aottTo^* 'ma sigr^ha w^Md far 
4*0 and ia«0 hc«ra had C«0 «id 12*12 p«ar a«it aortaSllrf >tigw 
tlTalyt aftar <ma day talXowliig ^ a axpoaara* iiut a^tar a wa^: 
twf botbi Mcpoaara t i ^ ^ tha aortaXit^ baoa»a dout»Xa of tSiat of 
1,0 hoar 0S^mit9 pariod (Fls* 0>« llho garvl'Tint? n^^ha did 
nat *i«>'- any 111 9ffoot oa thalr belmvlour and aotlvi'fy, "aia 
10 '^; 
tioultii^^ Of ^ 9 ourvivini n^ra^ha was ^mtveeeO.!,/ noziaaX «xo^t 
111 la^ T^ h^s s i ^ o o ^ fwr 1»0 hoar yhtch iiiaioatad a^me abtioxeiai 
or d^tfrioxfttdd b o ^ parts and 12iflQf w«r9 (laite 8iJLUis.:l9{i ax^ id 
Oooaixionally tho ta«ti%!3OS^O0ln(; a^ !!^ >h8 died dazln; tS&o proo«8« 
of tioiiltiii<s« Hio <&txiLtic^  of flftli lutttav yaa ooaowhat Xgiigthy 
ii^^i y^^ l>h@ vearo oa^ o^ood tor t*Oi 4*0 and 12*0 hoa^ a^ to IMo 
o<mooat3cmtloa CB&^o 36)* 
yhflu tho e<3n0«ntr«itl<m of 'iv^ W&Q doaiaed,i^i@ m t o of 
ncjrfeat^ of th© trcieitod i3i^ »^ h^o also iiiorgesed with roaf*act to 
Imx^W mx^mrti parlods. n*?%i3Vort ahortost earpoduro to thio 
eGsio«itr«11oa a l ^ om o^od t^ ^^ H por oatit taortTilit^ nftm^ on& t^ 
follo^dn.;:; ^le treatsi^it mid i t booaao doublo aft«r <mo wocfe: 
( i l > 0>» Wil^ s^ji^oct to «)^0£<iro titaoo of t>o1h 1.0 mid 4»0 
houTj itio m>rtBlity aft«r oaa day naa 20.0 par oait« tfcmayert 
aftar a vaak I t ^aoama ali^tiifioaata^ h i ^ a r in Hie n^i^ha a3s;^ oaad 
l^ ar 4*0 hoitra in eoei^pasiaoa idlSi tboaa ao^aad for 1*0 hour 
(%taa 26)* yhflb iha ajf^^a %rara aaq^aad to thia oenia«itreti<m 
fior 12*0 haora* aeafly f i f ty ^ar eaat of ihmi dlad uitliixi 34 houra 
foXlewi]^ ttia troata«it and ma giawilitins nys^a dariilopad 
laXttSSiistsnaaa and jgjyialljr diad withia a VMIC* Iho aaq^oaara of 
'^a nyn^a to l^iia eoootfitsaticm for 0.9 and 4*0 hoora only 
oeuaad 4*0 p^r o«it at;&iox!ieil moultlu ;• Cthorwiao tbo adalts 
waE>a nox^aal and haalthy aa ^OMI of aontroXa* Howarart u^ n^ ^^ beX 
1 
o 
o 
I 
8 
a 
II 
• I 
13 
S> 
I 
I 
is 
r 
13 
a 
o 
I 
o 
li 
8o 
ssr 
o C 
f\3 
O 
• - |«^ r - |<% {T^ • » 
8 
• 
O 
• 
8 
• 
o 
« 
13 
« 
8 
t 
8 
• 
s 
* c5 
JR 
1 ^ 
• • • • • • • • 
o r* Q vo c o -«* o 
PN '^i rS ^ C J*^ tA C 
• « • 
•i;^ \ S P% 
e 
8 
p 
tA 
;^ • $ $2 « * ^ 
c o i ! » o \ c h O 0 4 i j j j f ^ j ; i i e » 
S 8 8 8 C 8 8 8 S 5 i 8 
• * « « * * t « * * i i • 
lA 
8 8 8 ^ S 8 8 ^ 8 » 8 8 . 
t i \ o o o t f v o o o i r \ o o o 
I 
s 
inr 
ins 
p«slod was 8l4fil£le&ntly pvol«ig«a In 1Si« xiyi^ho «q[>oa0d tOT 
0*5 Bn6. 4*0 hours (9blatL@ a6)* 
^fln l^a i22 !^;^ s were «a!;popod to tiie hi^iadt ooocMntmtlflii 
of itis (TO fiBT 0»$ hour nt%ar on® aasr th« p«aE* o«at aortaXi*^ vas 
iQwcor in eoap&rloon %il1^  tlaat of ootKicatxatioii C fov lii« oeisp##*' 
p<m&U[iZ ^as^mr^ poxlodf how^ v^ vrt i t booaao sl/ini£iQBaiiy hiiluof 
yitSiin & M^k cf poo^trcataait* ^ o p«r eoit laortQlil;^ ootsooA 
^ '^lio oonoonlsatloa for 1.0 hour «aspo0ii»i bo-^ i aft«r ouo daar 
mia onQ v««li fsl.lo;dj:ig ^ o tsr^taant yao hi^«»p in cof:^ )ariiai»i 
yith tiiooo of -titio ootie^atani^oiis B eiad C for Itie oorroopondixt^ 
fOEpogaro p^ sriodU ^ o to 4*0 hours @aci>o3ur0 ^ omio^ntsemtloii. D 
13i«ro was ^ . 0 por e«xit aortoli'^ in tlio taroatod uyripho na& l^o 
gurvivin/i s^ph@ dlod oas^ior 1^ ':m a votis aft^r th© traatuont 
(irl.> 8), *!h0 9s^omTQ of jsyr^ha fOr 12*0 hourtj omitiod himSrod 
p«r eent taortoXity durizig -tliis period of tv^tagnt* TtiQ ti^f^s^m 
oxpoood for 0*5 and 1*0 hcur ahowod M^or p«re«ata.jw of abnoiimAX 
ffnorgonoo in ooiaporiooai vilb Hioso «BpOMid to oonottitratiano B 
and C fOr ^9 oorzwsi^ oQding «ipo«i9a p«rioda« fixm hl|^««t almoxiaaX 
«afl3ns«30« oooizTod in tho aar^^a «aq^aad for 0»S hoov* Qio fiflli 
instar aaration of iho n^ i^ pha aiipoaad to eoneaatmtlOB D for 1«0 
hoar %ist8 XockKost fsid Iho pomammmimit of soul ting was vidiy tndti 
didayod aa oooparad ndHk that of eantroila (taifto 26), 
foXXoidns -ths aaarptioa of adaXts froa. treated a^^^s* 
oaXoa %mrm pairoO vdt^ "virsln f^ naXoa of the oorraapondin^ agat 
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i^ii#i v«rQ obtained tr&n a sto^ of untraatod n^t^s* iMdb potrm 
uoro k«pt for ol»o«rmtioQ« 'Oie siilos mid f^aalos mmrm^ Sroa 
txtttv^tod stod^ of z^ta^s v«rQ italrod to £0S3 ooaattvoX* 
As oo^parod idtli tSi@ oontroXt tliero was not an;^  tAgfiXtLmnt 
<!^ fx«r«aoo la feoimdit^ of Itio fvaalos siatod wi-tn 1li« mXm§ 
affootad %^  l^o e<»Mi«atzati€tt B of tms idth roipoet to «Bgr i^ r«piMi& 
erpomro ?os^od« ?ortiXity of ^ o nolos %ia8 appypoauiiay »idtte«A 
whm t?ialoo affoetea li^  12*0 hoixre iK/tsphal oscooccuro w«r« pais«d %dtti 
tmaffoetod v l r^^ fermXes* nov«r«rt o^ ^^ i^ua oaq^ oouro fop Q*5t 
1*0 and 4*0 hours^  did not cauoe ouy alaoiflotint raduotloii in iho 
fasrtlXity' of th^ « i^r i^ tasdofi (JliS* 6A)» Hhm affootod raalos 
vosr^  ao aotlve aa liaat of ooQtrol mid -tiolr ian^afvlV *»o caoo 
U'lasi 1*10 mlao aftootod by oajiootttiatlon G of If !?i for 
4«o hoars ^epogaro dujElag liyraphol 11 fn uaro paired with untreatod 
vlrgitt fipalos of Hie aaso a^» ale^fleantly rodueod Hio foeui»» 
aity of llio Xatt«r aa eoR!^ >arad %d1h ^lat of oontvoX* Hov«r«rt 
'^ora %K8 »o aftaet oa tl%« fvaalaa* faeun^tsr da« to 0«$ and 1*0 
hoar n^Tssiual asepomro of oelaa* Sat tha fartlXilgr ^ li^ a OMlas 
aoergla^ fxaa H&a asrspha aoiposad to tlita aotia«atratton C af WLB 
far 00% 1*0 and 4*0 houiPa laa d^plfieantly r^hiead aa aoi^ a^svA 
«11^ tliAt Of ISia aalaa affaatad ty oonaaiitmtiQn B tor Hia 
roi^aotiva a^^aara parioda <7l3» 6A)« Iha hl^aat paro^otaoa 
of starlilt^ was ixidbiioad l]Qr '^e affaotod maXea ^margin:; draa the 
no 
nys^hs Qx^ oaod feat 4*0 hcuirs, \sih«i tti« R^E^@ wsyv m^omA to 
t ^ s eouoQcitmtlan £I>T 12*0 ht3tty% iSnvr^ \m,9 inmdrod p^r omt 
a^nrtallV i^^ aitiX«a &1& not 0a«yg« ftns* fiirtlior obs«rva-tloa on 
th«lr fortui ty and taoaadi-^* fb« stales vesersd^ fxtKi th* nyapha 
wEpoood for 0«5t 1*0 fma 4*0 hc«7s w«r« (pita n<»aca in thdiy 
amouX IMhttvioar and iQn^ rerrlt^ * 
1Si« raales affaotad ^ tlia ocetoantxaticm D of IMS for 0»$ 
and 1«0 hour ja^ i^^ l^ d oKpodare %ihoni laatad with uaaffaotad vixqglii 
faeaalas of tha aaao a^ ie* both, tho faouudity AB WQUI as fortilitar 
sia^fioantly raaaoad in oo^ ^ a^xiooii ^ t h Ittat of oontrola* Aa 
oo^ :>ayaa \iiiSi tho fortui ty of tho sjalo® affoctod Ijy tho o€5nc«w 
trations B and Cf tliBt of oonocaatawitimi ^ WXQ otitjiflcsfmtly 'li^ior 
for the roa^ootivo a^:>hal ogq^ odoro p'..>rloao» 'me ^li^^oat r©<Saotiou 
ia forti l lty %iae r30ordo l^ iJxaa i5io -.mlyo af-.*ootodi li;/ i3io onnoentra-
tlon >'  for 1.0 hour tviyhnl oK^-omrQ pnijmd \i5,tgt aoraeal virgin 
faesaXoa (TabXa 27) • i^ lneo "ttio n;;ng?hs o^^oaod for 4»0 cawl 12«0 
Uoura had htindroS par oant :iortaXit3ri 1iiorofor<^ no data eotad ba 
far^^st obtained on faoundLt^ and farUXi*^ of tha adaXta. Tba 
aalas taaargad froa liia n^ ^^ ihe aaqpoaad to t^a oooMntmtiQn D for 
0»9 and 1«0 hour did not ihov any adravaa affoot OA th«tv MoaiaX 
bfiiiaviottr and lou^avitar* 
laia residual applioation of tMQ indftoad h i ^ aterilitar ia 
aalea treated as Jiddutlftli»inatar in oosaparieoii vith itiat of laalee 
treated as adults ( ^ ^ 6A onA B)* 
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1!h9 f«cafil@s eoovigoS troa Hie x^^r^ho mxpo&»d to ^ 0 etmom^ 
ts<Qtl<m B of iirta tor d lffarvat oa^^sfaro porioda* i^<yi t» t«d \filth 
th« tmtv^ip^ted milod of ^ e asuae ftgv* 1h«KN» Mao sSLBiS.tlomx% 
redbaotion lx>-Cb i n Ifoair fooimdilsf end foor t i l l ' ^ In ooapetxittm 
%iith tf^OM of Ih© oosatxola* *%« hli^ioat roc^iotlon i n t^acaxA'tst 
cm«a f«r t lXit^ ua@ in -the f«i3aX«a oaargod fron tho xs^n^s 
to ^ i l a e<mcQKitratlcsi B for 12.0 hourot *^«rottQ tS o^ Xov#0t 
was record©?! for l . c 'imir n^rx^lml orqsodttro period* fliaBP© uaa no t 
a o toB^ nna aicossjolvo iiiraraeiso i n the percctit not txt&B^lt%' of 
tht> O:J3O of af-feoto^ feciEilQa, Incid«iti i l l ; / t liioro TJGO Iii^^ar 
@ton.li1^ in 12io o;i!s of f<!f3alo@ affocted l^ r 0«5 hour Jiyi:^!ial 
QEpoaoro ill ooi^par?. srOQti with thoao of 1.0 aad 4«0 hours fficpomroa. 
•^a aft'QCtoa f«Kileo oi:c.i#<}a aoiTKil aossial "bolmvlour ontl louf-^avitsr 
(':^blo 23), 
"^e fiaoaloQ Sit*footed IJ7 ooBcentratloai i; of .[1:3 ^tieii ijaired 
yHitx uQv^sil taoida of th^ msMt a^o» aiioyod a ^^fiifiocmt {\tid ateni^ 
ffeill in t i ioir foaixictlt;/ »o tho «x|>oflaro time of i&i& xt^^^htt vas 
inoraesod ( H. > 7A) « '^ ho rodae-^oa i n Iha f ooundi-t^ of liio 
tmslQB aftootod !^ ooso^itmticia C darings n^j^tol «ie|>Odar« for 
1*0 etad 4«0 hoiiro was ai^aiflostntly Xow«r than <t^ o«o of tho fei3al«« 
aff«otad lisr t2i« a^^tsphal mq^mr* t o o«B0«ktr«tioa B i n r v n p a o t i v a 
«Kpo0ar« pexloda* Tho f« r« i l i t y of tSio aoEo of affootad tacxiloa 
waa appraeialaXy lover i<h«R tbior vara aa^oaad for 1*0 cmd 4*0 houra 
Gt r<r^:;*^l irfe^e ftc corr^rad v l th -ttiat of the msuMdtmtian B for 
th^ oorreopc^dln; ox:>cmra p^elods* : ^ t aa oo-^^^rad ^-tei -^e 
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fert i l i ty of th« m^ o^ tvaslm® ^Mr^ini froQ tbe tsroatadl n^pjia 
for 0«5 hour wit^ i ec«tea»t3^tlen Bf t^ Mit of tl)a e i^sa of "^ la fsoslds 
gs^x^lA^ £poa tli9 tv«it®<l 212^ 1)1^ 8 f&T Hid oorFdi^ <m<lin^ tiao wll^ 
eoaoantamtian C Wka hi^or* Dh* rili#i«®t ro^etlcm isi Hi© f«rti«> 
l i t y %ia» in lli«3 oasa of affootad fwnlsa % 4*0 hours ayE^ >l]aX 
mf&&mT% "to ^i ls Qonesntratlosu 3;^  12*0 hours z '^is l^iai p^«i9a» 
the affaetad f^aalaa var«i aot £ivisilalil.a t^ aoseaaa of I3ia IntadaPtt 
par OQCit siortaXit^ In 1h« tr.3otad ojra -ha* ^la fiBa3.aa yhich 
aoaix^ iaa aoscmllsr fseo® li^ a treatod n^ tai^ a^ for 0«9» 1«0 and 4«o 
hoara Aid nat diiov ««y l U a^faet allliiar in Hiolr MEttial iNiiAvioiiip 
or lon^iaviV Ciaama SB). 
^ a a Hia facvslaa aeiar^ad fsoa Hio ii^ i^ ^£; aa^oaaS ^ 
ooaeaatTRtian tJ of IMO tor 0.5 as«3 l.d hour pairaci «i1h l^o 
ttntraetted aulas 0iovmi taL-r^sr ra<^otlcm tu ttiatr faoundl^ cmd 
fartiii'f^ in a<%3pariaoin %dLth Hmt of tHo ocnoaatratieBia B and C 
fi8» tti© raapactivo asxpoatira pariode <M,> 7A) . fha liijiaot 
rotat ion in faoiindit;^ and fartdlitSf vns roomnSad in tlia faaaXaa 
aEsaraod froa iha i^ria^a aaq^aad ^ r 1»0 hour to tMa eanoantim'liQii* 
All n^ i^^ ha axpoaad f)»r 4*0 md 13«0 hottra dlad iMflWa aooltingk 
thacraforap no da-te ooixld hm olktainad on liia fao»att1ir and faartiliV 
at tba A^ taa%a» iha f«mX9fl» l iaaaa tl«n Uka ngmpha •mp#fl»d %o 
Itia ocsio«itfiition :> for 0*5 sad 1*0 hoar V^mTad nosottUjr and 
tbalr iongavity naa aloo uaaffaetad (fiaia#»2S9« 
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km ^ mAoti inAaotlQii of 9«r ^mt ii«t vWvlXl^ ta 
1^ ihiploBX app^lOB^on •• • 
2|y injootlott appXloatlQB • -• 
By i^ M o^fidon ftp|iill.oatdoii » • 
By Wid l^ausl applioatlQiii CottO# B o a 
ceseie* 0 o o 
Cone* D ^^  ^ 
B, 3am« as A !»% laaloo %i€V« toroatod ae adbXts. 
C* ^oylAs vodaetlaEi in aian tmnlimt of ooso 1^ «? ass 
tetili of J» t^fiUgmln-ttiff fotaaXos troatoa as flf1li*» 
iaataar nm^m wUSi ^ S ^ d&fforaat aoVioda of 
appXloatlon* (Lagoada onto aa A)* 
D» laao as C la&t fsasXas voapa treatod as aftats* 
Figure 4 
CxraSUK MftlOO (MOUMJ CfQsWl «*OP «OJ» 
0I^5 035 0-50 OfS O 225 
COMCEHTRATION (PER CENTI 
0I?5 0 25 0 50 0 75 0 2 25 5 0 OO 
CONCENTBATOW (PERCENT 
EVPOSUH PCKlQD(HOUI] EXPOSORt PEBIOO (HOUR) 
Ons C«5 O 50 O 79 10 2 25 5^ C * 
CONCCMTno-MM (POICEPfT) 
0J25 025 050 0-75 lO 2 25 iO <W 
coNccimwnQN (pct CCNT) 
l u ; 
T. OT?BOT np B>t* OH im nwrnwona^ o • a. 
«^ AiffiMLgttt^ ,.fiB Jig ifilta^ 
^ m 8 to to hottre* old «a98 vovig aa^ os4iA %o wmwmm 
iamtimi A (0#55 a,ys^«la«b) of "SPTA fsay 0,5, f»Ot 4.0 aiitl 12,0 
htmr^t 1h« tx^ afttdd aal«® Mg not liiow im^ tttxmxmilt^ In Hb^r 
atemt^ l^^trnvtoav tmd 1&^ v^i^ fts aotive ao ih&t of etrntgclkf 
•m«gr mTn.r«A 50 to 4§ aaye and mt^d »9V«m3. tl{si#8 %il1*i 
untx^^tod t0aBXQO* 'Sio feoundlt/ of fosmlaa mated yitSi ^eaa 
!3al9@ %ias l lk« tJioeo of uatreated eoiitrols, Cojitset or i2io 
ssalea ttwr lialf an hcwr to tSiia otmo^ Kitisattcax Jmd uo oli^ilfloajit 
dtfoet en tho feeptllit^ of tiialr fm^n partei«r© tu oosTperiaon 
with iStmt of eosiitroXa* How r^drt «iisiodU7o t&T 1*0» 4*0 cmd 12*0 
hours Xod to ro^o« th« f«rtllil^« tet Inoid^ilallsrt tmslisaa 
vsaaeislaxi in tho ffortllitr w o d«v«l^«d in II19 f«aaa«s !mt«d 
vllti 9al«« «K|»o@*d for on« h<»r <tfeil9a.« 50). 
UMB til* wa«« w«y« kin t^ lj& oQutftet tdth doatttd oenom^ 
tratloti of 1!r7A (0.7D as/wfim inflh) oaly 12*0 hours* eoBtMt 
oonMd 16«66 p«r e«n1 tanrtiaitar in 1II«M aia«s fonowins mkm 
%n9k of ^ « iBNMtaoiitt iii«aMi« tha yawalning IIBIM i^yflT^d 
as long AO that oX oontvolo aad thoi^  had no advoraa offfi»6t 00 
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Hov«ver» Hio f«rl i l i ty of tbs f«aBl«o 79aue«l» i^ h^ eih !mt«A 
idlh th« i«3td« «i^ d9«di to 1hl« O0Kio«!itisti<m for 4.0 »ftd $2*0 
hoarm (fttl&o !I0)« Iliv1li<»s*f 1ih« fwrtllitsr of tli««« f«wa«i 
IAS «i€^£lo»»tly iow«r ISian ^At of iho f«aeaoa vliloli »i^«A 
wlISi tho swdtte «atposod to Hio ocmo^ntxatlfm A ulISi r«fl|»«et to 
1S\o ooxTonpoaSiii^ a oi^os3tr0 periods* 1%io nilva csspoood to 
otmooitxvitlcei B tOT 0*5 and 1.0 houvs did not affoot ttio fertl-* 
11 ty of tSi«lr ttiatr0at«d faiaalo jxxrixt&rnm Xnold«»tal.Iy the 
l>«r 04at not ot«ilXlt^ ^^4l9pM In t2i0 meaos essposed to o<»ieflD^ 
tx&tloxi B for 1#0 hmxT yt&a lowoy 'tiaa -^ mt o:* th*j iaal©s 
«3Cj>os#d to "th® loiior oo«©€tttanatl<m A for -^ io ooyroaprniaiag 
mspGrnvm ported < "©laio ^ t i^ > ^£0* 
Dli® ceatact offoot of the l i l^ost (xsiooatxatl*^ of %**^A 
(1*40 mo/aci* l^oh) OD -liio laslos for 0,5» 1*0 and 4*0 hoars 
did not tmitm any mortolltar* Hov«r«rf 12*0 hotire vxs^omTm of 
'^o anl«8 to ttd,a eoi^ ooiEitxatlou rvsnXtod la 36*66 p«r ««nt 
mortality* Bat ih9 mvrirtA aoXoa had aoxael iMliavloiir and 
longovltar <1!«i^ « < )^« iSho fooimdlt^ of Iho fonalaa Mit«d id.th 
oaloa %<iich koj^ t In oontaot idLth tbls eonoMitmtlen far any 
daiatloa iias also imctumtfad* Keir«r«r» tho fortui ty of m^ 
f«aal,08 a l i^^oon^y droppad aa oooq^ arod ¥l1h '^lat of oentvola* 
i^irth«r» as ttia contact p«clod or th« sanies yltS\ Uila ocne^w 
tzatlosi waa Inoroaocd* Hio paro«itRsa of o ^ hatching naa 
11 -
"^tlQ 29» '^ffoot of 1T'T\ -^^ i -lormilt:/ mid. ton :cr/«.V cX 
OfSiio 0Ei%mtt en 
(a^aqL.indi) 
I^HLS 
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Control 
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Hfiutr« 5. 'ttatogrosi jahowlag the effect* of 8S!I3 and tPTA 
on po^vtreataeat ^sortality of J* o f^tfltt^ ^^a 
treated as aamXte '^ vegidQuil appIlca'tlCKL* 
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IPTA and ^ S oy vesl dual appXioatKai* 
B« ^al98 troatod a a aaults 
Figure 6 
ao-
60. 
« 
^ 
Be -^ fc " i^ ^ rfi ii i m 
0 3 l 0 4X>f2 0 0 ! 10 4 0 12 0 0 5 10 4 0 12 0 05 1 0 4 0 
EXraSUK PEMOD (HOUR) 
r4 
o 
'J* 
3^$ 
- a 
j I'd 
121 l l J 
o ^ ?t 
V •^ \I> ^J- J^ r j : A 
<r* c*. o c c^  c> ® O C'- ra 35 i> ^ 
11 I g I s i § tr\ 
S B I S ^ ^ ^ ^ S ^ ^ * ^ * ^ ^ ^ 
c:? CD* 
tTi ii> CT^  
« • 
TO # • 
i«> r i ir% K% 
^ CO 
^ i? w o 
ir\ rk •«% PS ir\ 9S irv 
«M • • O £» w o CO 
tf\oootfvo o o m c c 
• • • • • • • • • • • 
w o •• ^ <v o r^  O «" ^^ ^ (M ^ 
• 
c § 
o* I 
I2n 
&9estmm&A (fig* 6B)* The fMotility also dtevsaaaA in f«nBa«s 
0*3 hou« and i t lAo Xovar in «oiq f^tsi«oa idlh Idiat of o<8:»<[a^ i»» 
tlQns A end 3 ftor tli9 oosT@ap<mi3bUig oani&et p«rlo<!U *!&« i!n2l«« 
9B^ >09«d to -^e ecmoonlemtlim c tiMf 1*0 hourt dervolopea stamlXitar 
wiioh wa« dcubai^  as ooa^ a^rad wilh that of ^ Q laaXaa «q^«»«d ta 
t2i@ e<maaiit£nti(m 3 itor th^ ooxr(»i^onains me^mif pavlo^ tfoa 
111 p0at s«aBetic& in « ^ imtcMu;; was ermaaA ^ tli@ aaloa lihioh 
w«pa Qg^ >osea to -eia c<mc«jatratl<m C tor t2»0 HCMFS) CJalsil.© 3R» 
FiS. 63)• 
tJhan 8 1K) 10 hours* old fesraalso wero k^ i^t i:i oontaet 
witli tho loveat ocsio«tit3?attoat of lifA for 0«5t 1.0 tmd 4»0 
houra» thora ym^ ac aortnaitjT Ixi tliaa« f^ooloo. :;jut 12»0 -icjur* 
o<mtetot to this oonooa-^^tioxi rosnltod in 10 p^r ooat mortality 
of tho fooaloo in a %i««fe (Jls* $)• All tho mtrtreA fsaalae 
w«r« aa aotivo a a i tot of oontroHo in a l l roipaota* 'Sho lon^a* 
vl-^ of t!io treated faoalos was alao unaffaetad (Iteli&a 29}* 
Iha faeundit/ or tha faiaalas troatad with this aono«itKmtiQa 
f&r 0*$» 1*0 and 4*0 hoara %iae uaaffaotatf* Bawnof^ 1li«ra lAa 
a littsta fall in tho faoaadity of mdti fiaaalaa %iiloli vavit in 
acmtftot ulIKi t^tis Qhai3ioia far 12*0 haasa CI1«* 7B)« Gn Hia 
oth«r hmi^ thare waa no ai^^ifioant radaatien in tha faarttlitj 
of t2ta traatea i&mX9Q CfnW,9 31) • 
I O ! 
Wimk tb« tmel9Q ware «xpo««d to eoaeontsatlosa B of 
15^ ?A for 0»§» t.Ot aaa 4»0 hoa«« mmem vfts «© a o r t a l l t y 1» 
te%Q9« f«aBl«9f ^cvteas 12*0 Uei&ys m^mre oemsod 23*?3 p«9 
ress>9et to tncstrnxom i n Itie omitaot perlodo C^li lo ?!>• fli« 
!m9dL?:m.^  ro^ot ioj : ! i n foc tm^t^ o o o a m ^ in Hia fmrnXost i#lidGh 
wero in o<%itaot id.tti Ih ia oono^atreitian fOr 12»0 hours* Am 
90nMTQ^ MlU'i t^ci effoot Of <^mo«3n'tmtlQn A» thoro \e^B no e&^iS.^ 
tk&mt dlffcKPatioo ill t o l a l inuabor of 9,]B» l a i d by f.soal^a 
«x;>oood tsar 0,5 hour (Fl.:|» TB)« iOw€rsr<sr» 12ie coutaot of tho 
foEmioo tor othiM? aajatitaao omiood th-^a to Xoy l o s s ioxrabor of 
OJ.3EJ8 (Tfetaio 31) • *Sh@ p«apO€iitaso of mum hate^iln^j waa f^aaanlly 
imdiaiiijod OKOoi^ t iu eaao of OJISQ l a i d taiy t^io f<]raaloa %tiloli voro 
In ooataet wilSi t^iis oo^io@»t3»tion for 0#5 ?ic«r» I t was iaold«>» 
tell^f 2,72 por o<»t l « s s in oo^^zlsoa vi-tt thot of ooctrol* 
A.ft«r 12«0 hottr@ espotfirtt of iSio f«ml«a to 'ttio h l# io«t 
oo£^o^sitx«atl<m of '^^'HA (0)» 46*66 p«r Mnt of Itofla dl«d» l b * 
esir^vln^ faanlos hud nomal o^ettel iMtarvionr and liiH||ipylHy» 
Beii«r«rt 4ii«r« wtu no n^TtU-lty o@»o«d liy -^lia ooa««itMt%10B 
nhiR Hio fstatlos \mem in oontftot uiili th« thmXtml tor 0«5t 1«0 
and 4«0 honro C1*a^o 29» 9 1 ^ 5 ) . As dur »o fooundit^ I s 
ooniqsrmsA i t WAS ot»iBia(rro4 lovost r.t Itid I t ^ i ^ s t 03i^ >o0aro poxlod 
(1^*0 hc^rs)* *T,iQ foouiiui^ of -^o foOBlso k ^ t iu eoatse t with 
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ooa©«i^ rfitt<»i G tor a l l ws^omTm posloda sl^ifiofui'iaiy <iroT>p«d 
as &3m^V9^ vdlh 't^ o^s® of tha tmmlXm& mcpowad to the eonoontnitlesii 
1^ €s>d yu0 2io od^aitlmxit r^liotion in ifod f^rtiXlt^ osco^pt In 
0BS9 of e^« of tmmlam «s%ie^  v«v« i» oonttiot vi#i ^i ls (ih«iai«il 
for t3«D hoavs* 
i l l * 4iip3il<yMst.<^ <ia ,ifet HiUPi^i^^aiiMr ii>iy i^p^8» 
Llko t^o r^idtlual ap^i4»tl(m of ttie adalte adullar 
ecaao^itfaticiaa of *!i"fh ware elao apyll^d on I5iroo«dair-«»<^ d f t f l ^ 
Instar ix^p.iQ to ooriparo the various affectc of "SiS-a chei3lael 
vmen 1^ 9 n^phs irasNi «ip08«d to -^e oosiooatsmtioKi A of 
*^'^h for 0*$ houYt 1h«»i was ^.S^ par e«nt aortnll% >ii1liln 
34 hours tut I t ro«« to 40,0 per Q«it in 0119 vo^iu noii«rar» 
1$i9 «irvlT9(3 n^phs v«r» <ialt« IIOXMBX in eieti'^'^ maA 89*34 por 
oont of tliftwi n^ -^ Ji^ s aoiilt*^ to ndOMal ftdoXts* fh9 wmmlaij&s 
zi^i^s i»»stl^ txansfOSMd to nboossBa ftAiXts «lit«b v^m wO* 
foraod and d4i>roporti<aMit« ma having dttecioiftt^d %djigs» 
flhcrt«i9d l««sot ^t^i or on« of V^m on%moam* iuoeapX9t« and 
3 '^ac'tl^ oo limit n.^ cio.4aa oto« Thooo adults voro l a ^ a r ^ o aa<l 
T«r^ a^iort-lived aoismxQ^ ^m ^od in a f«M hoara aftar tmmpgm^o** 
Cooaslaaally th^ traatad la^fs^a aiad aurini 12ic psracaoa of 
/^ / ' 1 
for 1*0 hoaVff Hxesee yaB o I t t t i o iuov«aa« in t^ @ p@ro<%ita^ of 
l o r t s l l t ^ a f t « r lj©tii caia da^ mid <m9 V9«ie followlu.]; tho t r a a V 
£^€»t i n eoti^arldOii u i ' ^ tha i j i ^ ^ e oBx^oead £or o«^ hour* 
'.lo\imwt$ t}i€i p^roQiilsai^ of «a<0ri(aao« of noroal or alKiostsO. 
aa&lto ym® uaetickaiod, a^'tcr 4*0 hciiro* «ac..O£»ret aorlsaitar 
w««« ^cposj®d 0t"^ier for o,5 or 1.0 hcwr ( i l ' ^ Q)« ili@ro %iRe 
rsasliEia almomal ^-lerao^tc® ©t atluats froa -teiOGQ xj^ Tapho (*%iaL0 52)# 
•^a^ofluro fW!* t^»0 liouro oaaiood 66»6 p«r eoat 'aortniits^ in th« 
ii^:>hcj taf i^&tod t4,l:h oceao«atmtltm A a t t « r a yoolc* noirarrer* tha 
gurvivoa aynipliQ !md a l>^f loe£i^y lai.^iiop aayetloti of Hio f i f th 
liioizir aa cox>ara<l %dtii th® eoiitrol and n i l tacultod to r.laiojjtaal 
a«3i.ato %£ildi diod a f t e r a f«w hours folloyiii,,: origrijaio© (*^tao 32)* 
:Amm oi' the u/^ijho eoul-^ riot '3<Jitlt duoooosfUXi.y axil diad aar?.ag 
iiJso process of oo'slysla* 
kih&x liho eouo«nlBmtlun of H'^ I^ A i»o dcKitaed,lnold«ittaiy 
t^oro was I903 a o r t a l l V ^ tho jo^ rsq^ ths aarpoiwd for 0«§« 1*t: and 
4*^' hoars a s ecr\)arod iiltb t imt of tiid cKmeontxaHeii A for "^o 
r«3y«otlY« arpowro y«rloa« (*?»!&• 32t i ^ ^ ^ « aiiedLlany ^ « 
atsionaal «aex^«to« wao a lso e^i^paratiT«il^ la«a for 0*S and 4*0 
hours axpooira* unoroaa 1*0 hour QB^oaara oaaood ^ o gaargwnea 
of al»osnal adu l t s sliiiXar to that of the eonooutvatiQa A* 
fowo^art "^'5 tlui^tltai of ISila l^iatar wac loagor for «l.ff«rQnt 
aaspoffira t l aao tlum tha t of the zij^t^io t rea ted wit^ ^ ^»e«KitxB^ 
ttcea A for *h^ ronp^ctlve eKiiosure p«rioda« tlio per oaat 
2:^ 
nievtalilQr eeaGa,^ 13)Q tx^antod ti^^msha MMI i^ i/^ <a* vAUi r»si>oot to 
13*0 houro 9iqpofliin» -to t£ii3 oQsie«it)niitl<m l>oth aftor oti© da^ 
93iq^ 08ed to ooiuMKitBa«l<3%i A f&T tho iioaereit>&ii^ iiii: ox^oduro 
p s^ploa ( fa^d ?2)« Hoy«r«a>t Itia sunrlTod iiyrax^ h^  uouXtad to 
!»map«d per e ^ t abioxoia adoXta fto in oaoe of x^ i^ti^ o t3*«at«d 
ulth Qono^atzmtlcsi A for tii^ eoxT«Ei^ c»idlBg «s^ogtiy« i»«3doA« 
Bareiespf t^ ® durvivod aytaish® hud 1^ © loa^^ot Aisr-'Utsi of t2io 
f l t€i ill star* '^.93^ awrBlvod njtrjhs ©ajjoood for 12#0 hour® 
to till a e«^io«it^.tl(m 1>OQG^ @ graaually lethax^e mul ^oudd 
X«®« activity In ooKi^ ajrlaoti wltli that of eoatroX^ All oaoh 
v^ hafsi tli3 ^ij'iii'Ao wo3% esi>03oc' -^ o tjio otroii-jo-'it conootilactw 
tlosi of TI'TA (C> for 0»5 hourt th« par o^eit 'iortall\/ aft^r 
b >1^% <%io da^ and (me wo^ foXlo^dni; mo trwutnont ^la a^ydii l^os 
lii oor3.^ Lria<m wllti that of tho ajmpno treated villi oaieoatsui^oas 
A nud B for t^o siiallar ^cpo^aro i^ ^rlod* '^e poro^itano of 
aluorsial vaar^ Q^Kioo fxfoat Hio t9arviT«a nyza^s HAS 1«MI ttaut '^mt 
of Iho njfis^a traat«d iflth oQae«itmtloii A tet al^oifloaiitl^ 
hl.^or ttiaa '^ mt of -^o octieaitrfttioa B t r w ^ d nyt^s^9 tB» ^ i s 
Q3^o«ir« p«flod* Aft«r 1*0 hour «ipo«Ear« th« p«r o«st MM^RXI^ 
oauaod 1^ ooBoeirttratlea G %«• c&sllar to Hmt of ifoa oooMntx»» 
tlod 3 aft«fr bo*^ ! cao aigr and oao watfc af Iha p06t<>tr«RtBi«it tet 
louar #iaii l^ mt o* ths nyayhs ^p«at«dl wilh ooi&a«itgBtl«a A 
C^fUm 3)« ^ a poroaata^a of alrtoroal aaar^sneo osasad 1^ l«o 
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r» f^ t 
hour m^9mT9 to oone^atmtltm C \m,9 sL^Xttr to -timt of 
oojiOmtrslAoiis A eaad ii» ' ^ o si^ f^ nho fle^posed %Ci -teils ecsioaatwii* 
tlc«i fsor 4#0 hoiiy© #iow«<3 M ^ e r paroaaata^ of n o r t s l l t y a f t t r 
on® day foXloi#la'i Hi® treRtsiait «iim timt of i^© jijaphs tro&t^d 
%d.t(\ tlio ecstA^Eatrfttif^is A and B fm* tho oosr«ics»0£^aiii|* m^osaty^i 
poxlodt how«rv0X'» a f t« r OSIQ we«k foiioylii % ^ o tr^ata^i i t tho 
p«r osEit n o r i a l i t y was leoa HMm Hmt of th« ocmo^ntTE&ttorKi A 
oy B t r ^ t e a n^ijJi® (Sl.lt. 85» *^® p^rosntaso of atoorsea sioitlt** 
IxiB li'i tSis li^apha @s?30©a4 1» t^ti© eanecnQtrotlari for 4«0 hoax« 
\m,B a l '^ i lar to tsmt of ^^ oo4io<»itrati<si A Iteiy tho oeliiltiy 
tts^od^ro pQOlo^t %ih«Qe>«a@ i t IIRS iii lies' tlyii -^lat of t^ia oaiOQ»» 
tJfatlcsri B tyt9fit«d «firapli6» 'Fli© «IU23ati»^ i cf tkt^i i a s t n r a:'t@r 
1,0 sad 4»0 hcwrs ^xpo^^d to ocucsKitrntlcai C \*to ai-^dl.-ir to 
iSmt of <^mcQr).treitlori li t roat«4 ii^^i'jhn* *ioy(grvor» I t wnn hl/^ier 
tltmi tha t Oif Itio ujtxjhn ©syoaod to ouiC^itrntimi '^  for ^IQ 
roa,^ootiv.3 oxpcdar® poxloda, ktt&s 12,0 houro eor^ sosnapo to 
oosAOontrsttoai c thcore %IR3 iimidrod per eout taorfeality a-aoig th# 
n^T^ia a£t«p o£i<» w«#i folloyUag ttio eaci^odaro. '!!h«r9f07«« thttsa 
w«r« tttmlsSLo to ^ouQtt to aaul ts* His £i^t:^ho wQ^oaed to en^ of 
Use th3P»« oo»0£S2t3RitiQa»» l2! r«^«0t l r0 of tho o^ogtim p«rloda« 
tmd lofogtar xt^ taphf&l p^fiod for -mo fSLi^ Inetav i n oms^axttioa 
\A^ « » t of niQ eodtrol <*^1A« ?2 ) . 
d i f f « r ^ 0 9 oli^f^r l u faoimdlV o^ ^ f v r t l l l t y ^ i« i affoetod 
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tmXmi imn»s^ ttmn i^\^ tri3at«<l n^frngha) % otmoosatamttoti A of 
•tSio aan^ mm* ' ^ ^ iar«:d"3a'3 paroantaso «>^  t^igt ©tGSfllitjft altJioticfi 
"wltl^  rea|>«et to 0*5 «ui^ 4»0 hours «8^oi3ura of thg £Lf^3iwiii8taif 
ix^tpho (T&tjil© 33» Fig* 6A)« yiioft the A ^ P ^ S V^P© «xposed t© 
tilt© coiioeatratlcii* t^r t2»0 hcwrsf tSi®?^ wa© i t l ^ imte of 
acytaXlt/ mta aUiC^^ml mouxtlji^ in liiaa, 1$i«fX<ef07o« tSig tml«a 
uaro not QVfiilaf>l»3 to r t ' l i s «asp^rlr3eEit» 
Vih«a th© iaaloa* i^^ arj-joG froa ttia n^r.t.iiiB «?4joaod to 
ooacast3»tl<m B of 'E**?* for c ,5 said 4«0 hc-^ra wara k'j.rt id.tit 
tito uaaffoetod v l ru tn fermXes of sgt'iilar aj;©, liiaro i^.c rio 
si '^i if lcimt dtffer®ie« tr. tiKStUidtl^ imd f e r t l l i l y ao co'i-a.^otl 
J^1,t^ 'l ttmt of ^.Q ©ouiiloa wt*^ -miss affactod bt/ ocs-icciityatlon A 
for tlio f^oi^ootiv® iEKi^ C'jsrQ ve^loda. .Iowi3vor»y±th ros:>eot to 
tmlos afioototi Ij^ r |,r- h a i r u/splial a3q?odur-3 to Uila ooacontiia-
tif^ aiiowad a a l i ^ i t l2icraiao« in liio pas* o«at not t a t e r l l i ^ 
a s eo<Xi,iar«^ with '^la ."rnXoo «aor®»d fror^ tlio n^r^ho osi^ OfHid :l^r 
r .S QAd 4*0 houra and i t l eo approelalJly h i i ^ e r t2iaa HiBt of 
t h j laiaoo affoot«a t ^ oo&eaatamtlcsi A for 1*0 hours m^emvm 
(n . i» 6A)« 12«0 hours imiiomf of tli« a^^spha to VAw cMnoarttra* 
t l o a omifiiod a i ^ xato of fiortulity and atEiostsaoX t»3ultl&||» 
tSieroforof laaXoo v«r9 oot a^mtlaljle tor ^ r t h o r oboormtloiu 
Jfiioa a:*.iKJtoJ by tha hi^tioat eaiccxitt«tli"si ot 'Z-'^A (C) 
Qii laatLni; wi'titi uaaffootod foioaloa tarou^t out sd jalfLaant 
rodttotieaa l a poreoata^^ o^ « ^ imtn^tlii^ a0 oo^per«il with t^iat 
of eontrc^* witb ros:>aet t o 1*0 boor xgrs^Md «i90«Bm» tb« 
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mauotttm in tmetilttj was <iq;iMa i» Itmt of 'ttie eoeioflatxmt&cn B 
iMt i t %ifi« a l l tt lQ hl^<»r Ihutt iluit of t2i« ocme^ vitxtatlQn A tor 
sl^Xiiir 3x^ 0^0are @^Qriod« t^ ic» hijieat r9<kictl<m In fert i l i ty yiis 
o'bswnrod villi roapoot to 4*0 hmetn nja^imX mmornvm to ^bi,m 
Qtmemttm^tm. (ISft^o 35* fis» 6A)* tbo fooua^t/ vaa unaffoo^id 
% cmy esEpOflitro poxlod of oeiuMntMitlon c* Affoor^d aaX^s llraa 
ja;/nphe esepoooa tmt 12«0 h^ vuro -^ tbio ooxieoatsmtlisi \Nmm n»% 
obtainod ovin:i to Iho bimdoarod p«r 09it mortality aaoog tli« 
k^lt ^^ 1®Q voaro noro ottoo4ptl1»Xo to *^*?A thasi lato IMIOS 
ao lli?1fe-lii9tar j^ a^plia wltSi »o.|art to atorlllty <^g» 6A ana B>, 
*^o tamnlo© o-iarffad I3f€»3 Iho iiyntpho aen-jo^ od to t!i© lowoot 
etsao'anlsmtltm of "tS^ fA #towod noTaed bogrnvtoar mid lon.-^^ntj %^ «a 
kopt wltSi uimffootod naloo of ^-o mm^ a :o» '^ lo f^ oLmcHty of I4»e 
fcrmXos affooted by tiilo ec^ooiatmtliai lao^  K^'^ u^sdu^ ; lis/t^hB for 
4.0 h<3uro %ia&i approolably roducoA as eot.\>a?od ^l'^ l ^ t of ^i# 
ecmtrOl ( ^ ^ 7A)« Hov«(r«ft thtro yas iio aij^iftocmt <!iff*jr«eio« 
iM fartlXit/ of affaotad foaaloo for aoy oatpoflora paviod a« 
eortrparad with Hiat of ^ a ecutfOl* )«lt3^  ra^aet to 12«0 li«itrs 
ny^ i^ iaX as^ottirof ttia affaotad f«aa^ao liara uot avalSAlAa tmt 
ftirthar obaosfatloas iMwaaa of ma h i^or wofp^MAiff anA •liiiiiWMi 
<3€aitlng in tha ay^ho axpaaad te Hila acna«atmtlaa of *g^Am 
Whoa Hia z^ ytapha WKra avpoaad ^ eonaontvatloKi B of 9P9A 
for 0*$ hourt tho fooaXaa mivFS^ l^ptm acioh i^ yri^ jhs ^owad no 
ra^otloo In foou:im.iQr aa aonj^ arad vltti tlwt of tha <io£ia«iti«tlon A 
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aftoeto^ f«nBl9@ for tli® sl^allar «aq?o«up« pearlod* Bit in 
pasi^cn lAHi oontrol «i® f«maait^ of aaolv f«BMJlOQ %ia9 aj^ir^* 
olaiay lo««r ( fig* 7A) • fhe f#<u&dilQr of foQolod iftffdotod IIQT 
GOtieoitmtiQQ B for 1*0 aad 4«0 hours n^i^hal oa^ o^aiayo VR* «l#il« 
fiomta^ 3,ott8!r thaa Itot of tbo eonQ«a1amtlon A for Hie »M|»«otiT» 
oai^ Odtiro p«xlo49» '!!h«i*o wa« £io sl^xifloimt roaucrtlaa In K^ 
fortui ty of atfootod f«Mk3i#o »• eof^ panod wil^ tlmt of eontvola* 
: ! r ^ o «iEpo{»oS f0r 12«0 hours tmd h i ^ -smt® of nc^rtoilV i^ NI 
fibno3«i»l iaottltl»;t* ^^BtmtoT9$ affoetod f«RiaX«Q voro not »«Ri3jild.tt 
feof fdrliticB:' otison^tdLon* 
Wwm^mh mk0tmA te<m Hio a f^sphs e^^osod to the otroOi^ Mrt 
e<mei»tVKtl<m of ^^A CO for 1*0 hourt shoved a i i ^ t redaotten 
in fertility* Ho%f«r7«rt foom'i<£Lt/ w»a ^t^iiflccyitX;;/' roiSucod vitli 
r e j e c t to oaoh es^oisars yssptod ao oo-iparoii yit'i that of tlie 
foti^es a ffooted laij ocieiocftitmtlaaa A and B for ths re£]|>oo^ve 
wcposure perioda (1!!aiae 34t H ^ 7A)» 'l^e hii^ te@t redaotlai in 
t9cmim.ty M&m ol>oonred with reboot to 4*0 hairs exiiojsnre of t^ te 
nynt^a* ^ e affeoted tmeXma t^mmA n^mal l^^teviour aoa I<mg»» 
vity* the o^eervfttlos^e on llie feeonaitsr and f^rtilitor t9r 12*0 
hoere exj^ ooure eouia »ot be tak«k beeaooe of the haadmA pear eent 
!a<»taU^ m&atis the narvjpHe liMi iti>aeert te thle euut^tlwitlett 
for 12*0 hciara* 
Both ^Q ffliaalee either mm adolta or ae fLftfoi^ iaetftap 
n^Ti^s showed aoftAy e<n»il reftaetlfei in 1Si«lr fet^mdity ^t l i the 
residual applioatiosa of f^*tA for the respeetlTe expoaore periods 
( nsp. 7A and B) . 
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a. CggflCLAWS UKLm 
• • • • • • • • • • • • • • • • • • •MMaMwaMM* 
^BSBal vliEOtir ^nd CHU^ IIIIS eoe^«ftitlT«B«88 ot Mi3<» and 
fW^ «%«sllis»a iiBl«a were laao d«t«E«ilii«d In tti« Xal)oamt0«y» 
Xa oftM e^ SGi8« 29Ba.«« if«r« wtgrlXlMd lay Ivmufglott in 0*90 
p«r e«at :£IS i^ r«pflue>«A in «tafla ToXuia«9 of aovtoiio and iAt«Vk 
vtkmNttn in fm^ i anlaa vara ataiUisaa ^ toi^iaal i^plioatlaii of 
0«50 ;iis par waa* 
Hia trafttoA taalaa nara eonflnod with noxmX malm® and 
faaaXaa of alMXav &|^ in dlffarant zatloo* Oba^rmtLono csi 
^g^Xa^ini^ anS hat«tiins vara raoordiod for fiftaaa dnys* 
i'vo^usdng Hiat lite troatad mal^B vara aa oo^elsitlva as 210x19013. 
onast 1^^ a3i$»aatad par oani; otaa^ity ^^» oalonlatad mi Hia 
\msA9 of startliftod aiaaa and nosoal inlaa and %iae ooi^ ^Arad 
yi^ lh0 pmt a«it a t a r i l i ^ aalnally olrtainad* 
ma raatata of thaaa tsata af «ktlii« oeapatltiT«D«aa 
tik<im0& Itoftt boH^ itls-and T^-aWidUaad aalaa d&d aat X«aa may 
aaanal rlgmT and ooap«tad aaaoaaafkillj vilh nosMaX MA.«a af 
1^ 0 auM a#a (l^lslo 99) • In t«ata 1 and 5 ISia ratio of ^e«atad 
and noanX aaXaa vaa It 1 and Hia v^et m»t ataxlXitr af Iba aioia 
o% a^inad for ^s^atarilisad aaXaa ¥aa 40* 19 and 90*02 end fsor 
?Sl-atariXisad malas %iaa ^^Sa and 93.36 no eaainst tho as^aetad 
atasHllsr af 50 ^tir 9m.%» In aaoond and third ttgtmm of 
the tr«fct«d aBl«a* iSid «xp«et«d stindli'^ WAO 33*0 p0]r o«a^ 
and 1ii9 olis«nr«d p«r e^nt st^itXiDy of SM3»8t«rillft«d maHmm 
94*93 i4i<i3b in this »it lo of aiaoa* tbo laialior of fooftloo «ao 
10• t&e ^«r o«nt tfNviXltsr \i&m 37*46 ^«a foaalo® troiro ^,ifei«ti 
%mm 9^mX Ito ^ o total mailBfm of tMatoA ond untiwitod tmXmh 
In Qoso of 9SI»troAtoa oiaoo to Ihe s^tlo of is 2 (tzofttodt 
ttntveotodl aaloo) Itio por o«it stta^llitsr UAO M*O9 and %ti<p 
focaaloo voro 19 and tiio aaXos mt lo x*qraBlnod 13io aitao 13io por 
e€nt otoillltQf nas 32*45* Whon Hie mtlo of tho tsroatod and 
noraaX aaloa wna iwroyaod (aM) ,tbo p«r eont ot«mit;f liooimo 
S6«66 and 66*96 in H s^» and 7S&»«%onxisod anloa* roo^ooti'v^^f 
agpinat an oaipoetod stodlltsr of 66*0 p^e oont. I^Q obsarmtlona 
did 2iot d^ Eiart i&aQ^floaatly fxv^ -Iho tiiooirotloEa oslouIatio»a 
and aa^gootod tho tvoEits«it yAMi iM'ii and f E! im& no ^foet «n 
laating pot«n1ilaXitios of aaloa* 
A oloar out dlattnotlon oenXd bo dsam liotifo«A tbo 
2»t«hin^ sata of I2ia agga obtalnod fjtOBi faoaXoa aatad mill 
nozaaX aaloa and the at«riXiaod » ! • • » In Hio tamm oaaa Iha 
batohlng » t « aliagra tKOaadad ao p«p Mat« idiaMAa in Xfttt«r 
i t %iaa b^ aiotf 9 par tmiU Uwmmmw tHava uaaM « fto i i i «mo«i 
lAiara ttio aas liat«iiaa i^ owad iata—aillata sata ttil#i a l ^ t hava 
boan duo to tho oisdng of tba ii^ «Baa fMa boife tvaatad tmA newal 
fwaoa a« laiitlplo eiatiB« wtm a ^ unaqaBcn in 1ld,a ii^aoiaa* 
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•vtmmlXf to dttteislzie tlie mxa^ MP of o^inXa'^oiio. mo 3t«»il« 
imldo vor« m99x 1» t>9 faes^  oosapotitlvo and @«»i£aiy vl^«<»i« 
ItiBii noxnaX ianl«« for aatlng vllfe fanB3.««» 
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«^ni«1fttt|ja ooB^st of a ipAlr of t««t«8t ^mm d«C«ipmtla i i i4 
ft 8 i i ^ ® «|iuMlatm?^ aaot liiooo wcit^sior oad i s ailat«d i i i ta 
ft M d n ^ th^p^ WliMB «^siaalatQxiU8* C!lo@«iLy ftaaooiatad ^liHi 
-^•iM 073^ 1^8 1ti«rtt i s a pair of aoeaa^ toxsr ^Landa oQlXad 
m0m6.mm (Flats X» ?ig« At rXats I7f Pi^i^ A» B 4 c)« 
BMb. tset is i s a rsS solotirs^ ovoid bod^ l ^ x ^ iros t^so-* 
Xatszall? in His f i f t l i and aladfo a1»l<%ti2ial @o>iPiqnta imd oonalstQ 
of mprmi tastlsolar fo l l id lsa onolosod vit^iln a ocfsmcsi. cioabscii* 
noQ© slisalht ih^ tuDioa* Tho tusiiea i o pitpsatad !^vi»a "^9 
tsstsa an apparent ro<l ooloar* Baoh tsstlcular fol l ic^s l a 
si^ indQlai-aliapsd vi th a ^ i n d ant«rlsr sn^ dt poatavioxiy i t opm-m 
into liis ssciiaal TSiCL«&s t^ raa^ a tfiart and nanrow dnott ths 
iras sffsfwia* ths mSiX af ths tastioolar fiOlisaLs i s thin 
simtaiaiiiii fLattsasd iOLXip'ttsal nasi s i with bxl^i t ^tivooatle 
fiaBBOttlaa* liis iatsviav a t «i i i i t«rt l«i i lar f^Uisda asatidUia 
a zaxabar «f c^sts in <ttis moittta staiim of d«r«aioptt«it» 9 is 
aatasltfV vsgion of Iftis faULi^isa l a Ihs esKnarina iM.«h i a 
pasicad \Aih gara 6«iU.a* Hiasa asUa ara «a lX and vmmA v l lh 
a diatinot laiolsaa l a sasii« Btfilna HXQ iseBprnrium ^^em i a tho 
ae'ttYe atat« <»f aift^rsntlatlQa and muncita stagaa of i^tetla 
dl^gKma exm «via«i% ia HIMMW mglaaa* footaxior «o Hia 
»sgl«ia af ip«pm%»flirtaa thaiPa ava «8r«te <»mtalaifig aaafmaaar^ r 
q^ airaa%a<^ t^aa and ipiaeMi^ Aa* Mtb. np^enatld has a fdaa^^ 
violtaa aacaaaa and a aalMulcaca* flnaXXyt HiaM l a a sfioa of 
fr^tH^ mAmAi^ e^amatasoa* Batwavi It&a urata tbava asm 
imtzitlira a«(lla or Hie trophoe^ao* the -^ «phOQ;^ ta8 asa apavaily 
dl0tni»ta<i ixi Hio Toglon of eipanoatooQrtaa. Howenrcri Ht^iv 
isiabar l a Fvo^rasfll'rta.sr hl#i«r In laia ro^tm ooatalMns apai^ 
smtlda* A meUX mmh0r of tiv^ocytaa also oeoav asi^ sig Hio 
^ l l y dlffaiwitlatad ai^ «eoa1»soa« 3oiao trophoe^taa aifa aXao 
tasaooa^a ^twaaa Itio taatlooXar wiXX a»d thd tunloa aaxvoimd^ -
mg I t ( n a t a If flgo* B» C & Di Plato ^t SI30* i^4^A ^ »)• 
tlia iataaaaX eyigpuBMs of vi^xolteatlon la f«Mla J» fHUffltTiMUm 
acaaLat of a pair of offtxlaf^ Xatooeiat orrldaeta* a iAai9>a Int 
rallatlToly #io«t ooaoon ovianet and a @p«s?aatliaoa op«lii« In titia 
&svml wH of isia aoMMR mtm^u fh«pa la alaa a pAm 9i 
l » l # t jToS^ ow aeioavod aaaaaooiy ^tanda aa^ opaoliiK on altbar 
odda of tba ln»«i aoayalAlHilx* mtti aooaaao s^r i0Ls&d aonalata of 
ibovt ond loaiMbad ^bolaa (l^lata XI« n.^ A)« 
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ai<ti omxy Is ormssy ^ i t e in ooloor and l i«a T«a'%vo» 
Xat^mXIy in ^ e p<»@t«yior part of "^9 al>di%i«i <m ^tli^r add» 
of i^e dis98tlv« e^tt«rt« tli«v« ft«i» 9«r«i ofaxltiX^n m oaoh 
ovasy* ulilflii ^4n lute ^ « 3At«aa ovidnot* inoh ovaxlold lias 
fouv aiotijaet parts* Mt«iioxiy '^oro i s a t^nslBia flXaiMnt 
uiiifib l 8 folXov«d )iQr e ^mmaeitm* Hid ^vw^r paart ef tb« 
ovaxiolQ i» o^»pi«d IHET ^ « Tlt«SLlJKnii!a oontalnias d«7i0LQ|^ tiig 
oocytes* Ha&Xljf m^ ovmvloao hfta a p9dle«l i^oii oj^ fna tuta 
lti9 XatsiBl oviaaot* In 1119 imtarod t«aia« 1ii9 aiaa ef Hia 
09a3pi(9>ltt8 i s mc^ ixutroassd and s a ^ of ^im gonasaXXir has 7 
to 10 ov» ^f^svs lbs QffisK3«ie«iait of tho ovipoaitlosi of fiyst 
liatflh of ^ g s (Flats XX t fli;* A)« 
JR^ ovartoXs i s sutiro^jr sarrotrndod la^ r two o^^Xular 
^s&ths from tho tip of ttio tsxsiliMa fUaaont ^ liio psdiesX* 
itio otttsr «^i1^olieX siioath has sXXiptionX im<A«i* I t i s @oa»<» 
t iass vszy 4tt,f floaXt to idsn'^tf l ^ s ^isaltt aad liis onXy iiidi» 
oation of i t s prsssoos tisiag ths asoXsl liili^ ays sitoatsd fay 
apart* Ttxm inusr ihsalti lias oroid nt^sA and I t I s bsst ss«a 
STOimd HIS TitsilXAXitta vlisrs i t Usrssts His ootser iniiaffttlXiattlay 
osiU.8 and around ths soipHs Xn^wi aft«r the disdaar^ of IM 
i^ga (Flats Xli H^s. 3 * CI Plats ZXX* figs* X A ^ « 
9 i s tsniinal fHaasat i s s^pasatsd frcn tkis a^caX part 
ef ths mKamxlvm %Qr a ^mOL tnuisrsrss ssptsa (?Xats XX« Us* t^ 
Plats XXXf ?is» ! ) • Botb oogonla loid troi^ooytss ariss teoa. 
HIS ssas t ^ s of osaiXs in lbs sanariiai and in saiSLy 
14n 
th«9ft OBxmot b« ai9tin^itf&«a* Xa ftdfaiio«d slAg^s of dlff«v«h» 
tiiwoundad 1a^ A maXl mx(xm% of figrtoplAsa* In Ihe ^d€L« 8i»« 
of ^gpw&tixim§ Hio ^F03^oor^«8 fU0« to fovea MianoSloato and lanltl^ 
imoloat* #ill.« i^ii#i Ito a«a»«r to Ibe Isroiatio oov** a ogrto* 
pXassio ^»«o lA th® o«i-tr« of gumnmxixm (Plato ZI* Fls» Ot 
?Iat« H l f H.|^ C)« In lti« mXtlaaoXoato o«3.Io t^o oGiOlottar 
rmtorlal i o in imxlouo ota^^s of dlaia-|^;xatlcsi» BlslA%«39C«ttl«i 
of llio tvo^oo^toa most oft«i% ooaBS>9 in tbo pootorior part of 
Fostazior to "ttio lapophooytas l^«re io a pyofolitouXar 
tioaaa in -^0 fozs of a solid isaas of oollo* ^ 0 oldar pv^» 
follioolar eOllo gxado postasloxiy into idio fmltHayarod eoluiviay 
apilSicaium gnOlosin^^ a youns ooorta (Plata XI t ?i«> Ct i'lata XXZt 
^a*J) • 1» "^o anterior part of trie vitallazlufa Him follioilaa 
hava two 07 moro l^orod foiliouiar «pi1halium« ^ro^roaaivfiiLjr 
mo miltilajTorad foilioular opith t^Liiim baeosaa aln^o layarod 
vitb oolaanAr eal ls (Flat* XXX» fig* K)* Xa awra adfaaaad eondi-
t i « i s iS^^ api^alial aolla l»«oo«a ouli^dRa «id finally aqpMaoaa 
idtb dlsttaot intafOillalav opaoao asoiand «ieh fUUy aatasmd 
«fli (iriata XXX i ftg» Xi)« fli9 follio&as «:ra ammgaA ta Ua«Kr 
tftoaoMiea in iha iritollajelim and Diaaa ara aopamtad ttam «aA 
otiiar lagr in'MatfoUiaiilar ping lAiioh ia at fivat aat^ml layavad 
t*iick t90t in adveneod Yit^yLogviaflia i t i a gadaaad to two av 
'4 
n a t « i n , ft 3». Bf E * !»)• 
ana ^ i ^ &3r« al^toet sAnilmr in tAma to ^altima^«R'te ^ro|^ i«» 
of c^topXam wl'tai <m« ig t^aploaX »ueil«»s (FXA'IO II§ fig* 6i 
l^lata IlXf ll^> C)« 'SHe oo«;r'^ «d in ISio nsotc 3P9gl<m of '^o 
'vlt4AXaxlum aro ioaXX find <^ip'ttoiX or ooaotlaaa t^mtml 
mnd ipindXa e^po^i (FXata III* HtS* ^ • ^ a oXdar oo^rtae 
^aeceia i^ mattalXy crroid a»d ei^ iaxioaX* tlio oeplasts of Hia 
^oan^ oo^taa both at -Ilia toasa of la^ ta ^pixoaxlua ai^ a In Itia 
pravlt^Iexltixi 10 h<»oa(macmiily p^raiiisXax** ifii«i the ooo^taa a»a 
alHxtt to imtara end ^xiK>aii4ad ^ a alzi^e Xay«0? of ouboiaaX 
<^ i1^ oXiiJ3a -^9 yolk a^ jihaQraa appoar at th^ ooar^a poripixax^ a&d 
la tar aatiro ooo^ta ia paclsad idlh widi ae^&r^m CPXata l i t 
?lsa* 3 & Ct FXata III* Hg* ^« Hia t^ceetoa i a not lata ^lai 
antlX aftar 1ti« yoXk dii^iitioo haa baaa oosiplataa* fha m^aaa 
of iha sroun® ooo;yt« In tba QgRWHteei l a «i^«al«B3. anft MatmlXy 
Xooatad villi daaaa OhsroaaHn (fXata I I I , fkiu 0)« rxngraaalvqgLy 
Hia aaeXaaa aaroXopa lata a ttmrnmtul Taalela ana ttitnt i a aa 
aaaBsnlatloB of •aatoaXaip fln&a ubiob alXawai Hia Tai&caLa ^ 
l&ev«aaa in dsa* iha gaiwtnal Tailola l a d in^oad to mm 
siaa at I9te atart of ylt<<Uag^<ilo and atigra thla i«iy Hivoai^ 
oat tha ^Xk prodaotlQA (?Xata I I I , 91^ K)» 
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Iftflii d4(ir0loping OOQTNI baa ft mtaltl^rv «ov<d 9oam«it£aK 
i t to lSi« tes* ot ^ d trophio ooro# 1%^«sr p«ietmt9 tti« %m^i» 
of pvtt»f^XiOBlftr and inteaRroXlioslar aaeoas <l^lat« l i t ^ ^ 0» 
Blata n i f ^ica* 0» B« O a^  if)* m« otytopla«ii of tho nutxitlvo 
&m<i i o fi^iUlAr* As tha vitailXiao m^Osamn^ i s foxnsd (avowed 
iStkn 90«srt« aftar Hio eos^Xation of c^Ok d«i^iAtlcKit Hio attaife^ 
a«Bt of thio oo»l ia l»rak«a off* 
< f^t«r ovulation 1h« foXIioaXar Q|>i1li^iim of «^t3r 
foili«a.8@ dialntasxRtaa and aontxaota "to foxsa iha oox^ Kia Ivtaoai 
(PXata l i t Ha* 31 Plata IIX, flgfo* 3 & !l). IHo oailtOar 
l»ouii<te«iaa of H^ a x»ptas«d fOXliaia ip:(i<auaXXy dlicippaiir mid -tho 
miolai dHalxitasxBta* X t^^ c* Uto x»dl«l undorgo pycsiosle end 
Ifio ^xoE»tln taaaaaa f^aa to fosia Xav^ a OXIJIC^ S (Plate I l l f 
f l ^ to, 
fhm pa^ocd. i s tlio araalX tut>@ \^ildti oozmaota 1tia 
tritaXXaviun pootasloily villi itia XataoeaX oviasot* Hio «aXX of 
padioaX eoailata of a Xagr^ p of anwmwaa oalXa lA^ oaa naolal ava 
ovoid aikd aonXl in ooqpas&aon iiitb Ihaaa of Hia faXltaalay 
apilfiaXiim (Plata IXZt fig* S^ * 
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l a i i . swaoT Of ts i m mg fsaf^ OF 
^^ J * o?||ifa6«»la%^ v«r0 tv«nt«d uli l i 1*0 >xl ot 0«19t 0«29 and 
0*90 9«r «mt 7^1 both ^ ^ o o X l y and ^ inSmtim. aoA k^K^t titHi 
imtr«Bt«d tmmX9m of "^^ oovr^sponMa j 8^9« ISiati a£%«r itt'l«9P» 
v&Xa ot $t tOt 1$» 20 oaA aS da^s fbUowln^ gnosrsatiea fkwm 
laraated as if«ilX aa eoiitiroX oaXoa a t & tLmm vav* dlaaootad %e 
obaari^a anato^oal &» yufS^l as hiotoloaS-oaX i^^ian^s in -ti^ir 
taetaa* 
%«f« naa »o si^niiflaaist attaot of aay eoneentxatiQa of 
fSl» appXlad topioalXy tat ^ lajaotlimt aiitiar OOL itia anatoBsr 
OT th# hlatoXog^ of ih9 tastes of ^* ft11,ftP^3iffl1ftB Irrocpao^va 
of tx'satm^Kit in 1h<a laert n^stphal sta^ EO or sooa af tar a^essgwuia* 
Hov«nr«»t »3 9Q^rt«A bafora iu 3aotlo» XlZt tha taaXas 'teraatod 
\ilth 0»29 and o,$o par aaat 7^! al13i«r i n n i^ai^ iaX stage or soon 
a f ta r Ihdlr aQa^«noa» vara oos^XataXy atasiiXisad* FOXXouia^ 
'^raa^aant iho aisa of Hia taataa ziavar ObBa#ia mmi * f t a v 25 
days (PXata XT, H ^ i . I> to Fs FXata V» f iga. A to X)* Bi 
hiatOXegl«a oliaawatlQna Hiavt naa no ttaoaaailSLa Ha—gi i a 
tha tpaxaBto^tftita, apaaeMataaytaat ipasaatlda and (^^amataaoa 
and -ttiaaa iiara qtaita ia%Mt« JRisihaart thava %ia8 xio ^tom^fit 
i n tha pfopertloa of thalv d«»«ltQf* ^ i « man haXf of «Mh 
tastlonXar foXXiOXa was paolcad with fuxx/ aatarad spaaeaatoi^a 
1 ' ' 
&2ia lt,& 6im&it^ of tbe l a t t « r wfts aloo \2iialt«rod In ims d«fiiMn« 
(Plat« Vf i l 6 * <^ ?Xatd V^  ^ge* A to ?>« H & !«)• ISie fl!^«ania1li90i 
of untroatftd tmaeXme aftor ^mtlucs v i lb troat^d zaoles srarwlod 
nozoaX aj^ wm txaasfwr and tha a o t l l l t ^ of tKo sq^«asnto&oa vas 
also jaot aff«etad* ftia aaiaa ts«atad l i l l^ 0.5 9«r o«at 93S 
althor toplMllsr or ti:r ia4«etloat y%«& aatoA i4.1li Hia aatswtaA 
f«iaX«»» I2i« Xatt«r In oan^ oaaaa ««tBdnad ana aatnvad agg l a 
taeSx oimxlola and ttwta ttiara waa not eoaplata ovipoaitlQsi i n 
stoh f«aaXae as i n faaalaa oatad yltb nosml aaXaa (Plata ?• 
4:^ 
tn &f03r«flaid $oBtlm XXI A« i t %sia o^ 9«BPr«d l£m'k 0*9 pme 
e<iU8la«; 0<K:^ Xot@ ItihiMtiGKi of vripew&timi la fe«a««» ffa—»to»ii 
t:tia oonoimtrstlc^ as %i«j3Ll e@ e«2^ and 0«125 p«r o«nt 7HI \me9 
applied to ol>fii«ffVQ 1^ 9 <giaiX{10s In the ovsiseies* 
TmsXmi &f%m B 1^9 v> hoars following mstmemmm vare 
topioalX^r ftppXieil 1*0 jul of 0«1^  p«r 0«iit TB4 at -the pX^xxal 
r«i^«m of a«tft4tio«&au 'fheoQ f«aaX«d %f«rd paired \A^ untroa-tod 
^^90 of tiiQ QXirrmt^mxdlna a^ o» At a tlaa five traataA f«tsBl«s 
w«r« di&m90imd aft«r It 59 $• lOf i$ and 20 dftys foxxowiag tli« 
tvoataciat to « ta^ lh9 dbaa&^m in ^ « i r ovajl«tt« 
1l»«r« Has no •£f«ot of 931 on tha o^mAmt ^a^w «ii*^-* 
tAmU 99 MmWL9ei9tX maA ihm&9 «•«• slniliMr to Hiooo of Hio 
untsroKtod foaiaos of mo <ioiTOip(in<MLnji o^o (riato X^Xt n«» A)* 
*%« growtri in tbo aioo of th® over! ol 90 of trontod 
foooloo «»• X009 pzc^ rkflimood oo ooia^v«d %<itt) ttiot of ibo 
4o 
aoatf d««iMndoais« mid saatuzatitm of /oan.f ooe^es in th« 
TltiSLXaTltiii and not aore -than aias; ooo^ ft*® of saaller else u«r« 
pvoiMnt in oaoh ovarleln aa oonpAirtd «11^ «uit of untreat#A 
f«aia«9 of tlio oo7r«spondin^ ei|l«t ^Hi<^ gontfcolljr Imd 8«r«n to 
ton o< i^>a3mtlT«il|' Xar^ oooytoo (rXoto VIXt fig* B)« 
ilowflvort Hio ovaxlol e of tvontad foonloo doiroXopod osny 
hlstolOf^o®! chmifsoa* ?h«ro was oXutaping of obsoaatta In tho 
profoilioalar tiooaot l^ovofoi^* 1^ i@ fe^miitlcm of tliio tlcjsas 
w&s d«einmt«d« fur^oTf tlio ooo^toa whloh had alTor^ .djr difforon*-
tietod la Hi© py«folltoolAr voi^on and vor© roedy to aove liiito 
tho provitiOliiaritm oould not propoxly doaooitid* lost of ssieh 
ooo;ftoa startod nriesaaaous d€rar«lop:a€nt Inolda ttio gortmsium 
(Plato Ttit ? !>»>• '^ ho oUnor ocMsytos v i^cJi aoia^ iow ronc^od 
In -the pwvltollarlua i«<»ro ^roupod in -^ 109 or thvooe in <mo ogg 
dliaa1»€ir* '!!liu« dao to tho pouoity of profoXlloBliir ooille ooi^oimd 
K^C ahitsi%«r« v«r« fOxvod in tiio prcvitoHaviita* %«r9 woro no 
follioulay ooails 1>«tiM«a Iho oooyt^o of A eoi^ cjiand ^m Qiiasiboar 
end only n eomiaon folll0til«r o^tbtflUlna «tnpoand«d IhoM oooyt**. 
Za 1b« aorottl feaaloo 1b« pv«toIlionlai' oollo y t w f r—iilm 
a»ffloi«at to «x7«aiO]^ o «MIII n^iAy do8««&4cd ooeyt* in tli« v i t iU** 
rittit «np«i in Tory odd f 1 •1I t i i Botvocn th# oldor om^ytee of 
tho vittilXaxlna Hio int«riolli0iilay ooiUa did not foitt Hi* intoap-
folllouXar plug of th«^  noznaX ovariolos* Inatond thora waa a 
atn^o Xay«r of oalXa foittin^ a Ihitt aaptoa batifMB tho aAj^oant 
1 1 t 
chfrnb^ Td* Thove \mm elti-^n^ ot oiurcKaatlii in ISi® follieuXfty 
0 ^ 1 ^ 1119 ye^mtor 000^93 l^ yaa hoaoganoonaljr gzomilar ana 
IntftOt oopleisxi t»t in tiid aIS«r 099yt@s Hio ooi^ la^ ES MBO 
V&«30liS9d« 
% i^oh hud d«ao<8rid9^  into ttio YitiaXaxiua bofora 1fo« trodtnant of 
tiiQ foiaalea* 'Tiie rei^rptiotx »ppmx96. to INI in diffovmt sta^o* 
ThQ -Tit^Uavitta %e9 teBiis(ltt04iit ralhar ^tmn opaqitio as in noxtaia 
feiaaXoo of Iho O03rr9si>0£iaixig ago* Aztatc^doalXy <mly ^^ asetmria 
w«r3 qaito Izitaot l^ la^ij^ daxic steiiii of bor«5c Gaxi3i3a9 l iko 
thoso of noxiael ovaHoXos* In the uorjuil tmmX^mt f^toar fiV9 
^yo liio ocHsytes vtsro eot^pXotoly saaturod tmS vlt9llo,:pit9edL£i \«a3 
Ql80 oo^>letod« Bttt ia Uio ovayy of tr9at9d foraaloa th9afo vat 
no aatavatlfm of the ooeytae* *!li9 latatal ovtaetoto of tho 
tvaatad ftfoaloa wra qpiito longar Hiaa thooa of iha untPaatad 
faoaloo* '%o fliaa of Iba evariaa of tvwtaA faMilao liaa «iiid,«» 
fieaaiay flnalloer nana Ihoaa of 1M vatvaatad f«MiliM of iba 
eoi*raiipondin;^  ago C^lata ^Xt 31^ O* 
A Xav09 lasiabar of aanaaHaa aad rtaaaaoa IMM aliaf wiA in 
th9 hiatoXogioaX pm^axa^ona of Hia ovaxloXas of tvaatad faattlaa 
aftar tlra aaya. Iha aatasiay oaa Hiivd partioo of iba mmmritm 
was qoita intaet Xika aonai #anaslwi havias neiMKX laroplioeytaa* 
Bat in tbo foXXo%iin^ ; aragioa of th9 sonaariua th9 ohroaattn of 
i 4 8 
V0r« In "vmriCKis otageo of aistliitaigsatlou sioh asr oond^Biastlca 
of 2moX«l or o«U.st hyporoiiroimtoola ^to* '^e trophlo oora 
also ooapl^taily d«g«a«xii&lHid axid hAd no vacmins in -Ihe goaRKuriutt* 
OidAg to tha d «^t&«mtlC8:i of trophoo^9i» as vfill aa tyophio 
O0r«« «^ty amo'^9 <*t fbiaeiy largo 8la» appmr^d la Ibe pomtflffi^ r 
ro^cn of Iho gi^ Rsaxlum* Pr^follieuXaz' ttetfio ytia aXao ao»p» 
letiily a'boatit nt " l^ia stago* iloirorart a fan youti® ooeytaa 
weero pres-sit at t^ io Ijai^ or at Iha poataaPOwlataxaX sida of tha 
3«mnrlt2!3 in ymrtfxka atagas of mtiixntiGxi Xnt IS^ aaa ooeytaa 
%i«ra Mg^y vaoaolatad* Oaoafl^ QcaXly two or oova yaong oooyttse 
fUsad togatli«r to foxra a acM o^uad ooeyta \itilt^ nad laoxa ^laa 
«^ ia ^arnizaal vaalolaa* Hovara t^ ttia oopXaai of isitih oooytas 
uas hofao.jano^dialy graHsular isnd uulfoso.* In tl'ia g^ BWimriuss 
usually a ikat !!mturlj».g oooyta aoivplfad a yotmgar ooeyta 
(riata VXIf H.'Sm !!)• 1^ 0 oooytaa of tha vitallarlua «^ o%iad 
aiffavant atagoa of daganaxaticBi and vm&ovptlcsim lloat of 
theaa ooeytas had apursa yollc daj^aLtlon )xit tliaa* oooytaa waaro 
hl^sly 'vaanlatad* 'Tha dlMnta^mtioii of liio oaaytaa t^t Iha 
TitaLlariita vas in zaadoa ordar* 13ia pxoaaaa af d«is«i«eatLon 
of Hia ^wjtaa oaaaonood with tSxa aj^ paazvnoa of mumaloa intida 
tha ooayta and ftiially ^ a oallo ooliap«ad and liiair datafla 
waa olthar vaaax i^ad ^ tha ovavlaa laai ar paaaad b^»«ci l a Iha 
o^dftet* ttia ooeytaa ta Iha pravitAlariim fazvad ooopamA 
a€^ Qlvimboaf* In vma tttc^ acK^ ^^ omid o.^ ;; c^ ianbart iarixlt!Kia ttoaa 
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c»ooyt«B \mt9 araoorded at a tlia«« 1Si« oooytaa of a ooiapoiiiid 
« ^ i^Aia^ }«r «f«r« olthor o(|ual or iia«(|aal iii «ls«* tha ftoXXi* 
OQlar iptthiillttit of ^9 vXtAluTixm %90im9 r^sey '^lin Q&d tba 
'WUaiol0at« follloaXar atSLln vwem a^aont in oXdor folXiolaa 
unlike Iho aoanaal ovayiolaa* ^rfhart II19 mitvltlvo ooyda 
if«ra also al^ acnt %n ^9 ^oiiioaXeur apt-^ tiaLiuau Iham yas ao 
txaoa of th« Yltailllaa soetilaaaa «r aho3l<m avcnmd Hia o9LA«r 
oooytoa* Ilia intarfoilloolar p l a ^ aithar baeama irtfry tbin or 
oomplataly dagwi«ntad« !!o%iaf^ ar» tlie foillaalRv pluif at -ttia 
padloiiL ima intaot and oo^ialatad of s^ r^ aml Xayara of foXXioalar 
o^Xa XUca that of noxoaX ovarioXaa* 
Aftar tan day© of the toploaX traata^it of aduXt fesmXae 
%dth l^ila coaoajfitrattoiit s^adraua raaorpttai of ooo^aa naa 
obaarrad* JUoatosaioaXX^  avan 'ttia ^giKSimrLn war a not dXatln^ lULahio 
ataa in l^a ovavioXaa* Aa tha raaorption of oooytaa in tlia 
onpaxloXaa aotumoadt tha ovavioXaa baoaaa aaptar* *%««« ttaa no 
aaatooiQaX dlatinetloa batwa«a Iha 9&gmaetnM and tha ^vltiaJiasltta 
of Iha ovarioXaa* Iaat«ad Ifoara naa a deueiay atidnad ai l lvlar 
•aaa In Iha nlddla of Iha ovmslidLa* ^ a ooXXaetlon of aosa of 
thia o«iXXttX;ir dabria laia aXaa obaaivad in Iha ooancai «ti#i«%» 
fhua Iha nhoXa ovaY7 i*a in dagaoavatinaE atata and i t una flttoh 
aoaXXar in alaa than that of tha untraatad fanaaaa 9t Iha 
oorraaptmdin; a^a. .Xirlng ^^3 atratcei of tiao foXXo^ dLii.S 
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mi03f :mm9» uatr«atod toEmX^^ imd two ovlpoeltlcinsf vlier«ia 
Hid tr«atoA fff3ii3.0s dia net ovlpo«lt at a l l . 
Ifia aaxkly tttaln^d eoiit«it In tli« ^d^Q of ^& O9ciylol« 
aistlaotly ooatalned dlsiat«gzi&t^ eolXs 9f 13i9 ^^snQrlaa and 
ooo -^t«9« tlt« ^snaavitm )Ad hiatoXo.^oalXy o«nr«a!^ «iL^  daamsoA* 
In sc^d Oftfi«0 ^«r« %»© zio txaoQ of the diffaromtlatod omiyt«« 
in the ^mmaxixxsi and i t s pootoKlor part wis or^ iptyt whoM&s in 
oth9r» 12i«> oooi^tas %;or« ot l l l pvmamit and ocouijiod liiole of th« 
pootorlor regjLcsi of UJ^ ^janaarlua. '^ Iioso ooo^^o also s^ iovod 
^t^Xo^oaoflds* Ho%l«^ rar» th® aat«rlor part of Iho 3^«s?Qfirtui3 
had ouXy tlie oXumpod laaasoa of dogmaratod troithooytoo aad liiio 
taaos of th^ MXX dol»vls %K^S hi^il? -vnoolatod (PXato VII» ?1;> I ) . 
a«jniorally al l IJio oooyto© of tha vltaXXanu!:! war© 0(^iX®t^y 
a^sr^ royod « w ^ t aao or two \iitoli y«ra aoor tho liaae of 1ti« 
.^ acaaslum* '!H@ae ooo^oe wara also In aer^ ara do/^ enaratlDg 
atato yh i^ %ii8 (dMuraotorlaed by ixrojpXar #iapa mx6. Xar@a 
'vaeuoXaa* i^oapt ^aaa oooytaa ttia ration of tkia ovarioXa 
folXovlftjS ^ a garsKirliim vaa aR t^y il&aiiiag foXdad foXXlaii3tar 
<^llheilii»i* '^a IntavfoXXiaaXar pXitga aa viiXX aa ^ a foXXiooXar 
pXag of liia padioal vara aXae dagmawttad and Uma Hia paaaai^ 
of Ihe o^mriola uaa ta aonttaaat&oii %fitb iha XatafaX oviaast* 
Aa Iha ®araarlal aaaa daaeidad dom in Ilia ovarloXat Iha 
antaalor part of tfea ovarioXa alao baooao mxpt^ and tha foXXi* 
ouXor oplt^ Holiura of tha o^ mrioXa ftrmod a iisaiibar of tawaavaraa 
fox da ovin.>^  to i t e eoptinaaa* %a %AXX of -tho XataxaX ovIdBtat 
15'. 
wso s^JLl mtim$,0tt wllliottt any foldf ho%fefver» i t %«ad thiimcr 
thaiJi tlu&t dt ihd imtr^ted ovavlos of -^a similar aao* 
Att«F tLft««ei dayo followla ^ < d^ tr^atmoat of th« 
fatmles 1ii<» ovB3^o3i«« Apptatmiti^ rmmiM^d l i k o tbat of f«aal«« 
i^ileti wore traftt#4 toa dnyo b^foro* itov^vort in IStoto tmmXmm 
^Q o^ lu lar d«lsri9 wns SIOSIQ p09t«noxl^ aoout3uXat#d in tho 
ovarlolee. B^rthor* Hio also of itam oimrloo %fas sl^ilfioimtl^f 
smXlcgr Hum Hmt of -^o o^mirioo of tmtroatod fooaloo of itiQ 
oovroaspondlA^ ago (Plato TTlf Fi i» ^)« 
l a !xletologt<ml yroparfitlGtiQ a;ily a 'ttsiiitei.'-jPBtod rmas 
of o o l l s iiaa pvenmit la l3io lovor v^K^tm of itio o^iarlolo. In 
tJilQ eelltJlnr dot^rls H^ oaro was no dietinotloii botuoon -ttio 
oooytoo mid i^a oolla of mo tijoflwmrium* i!o\f«f7er» -^ i© fo l l i cu lar 
«pl1h«lltif3 of tUo ovariolo nau Intaet laut thin ^-?lni; 1ti« 
appflonmoo of tho ovariole aa aa i ^ t y and tx»a«s»avflcit tatie* 
Btxibort tbe ye l l of ttio ovarlolo foxsiod laaay OMXI aad t»ui»* 
•oroe folda projeetlBg lu'to itio luaoa or i^o oQj^ ty OfBVitfl** 
Fodio*! of tho ovmslAlo booesi® Ifoln vaallod vithoiit foUioolar 
pl»s* 'Huo Ifttoxttl ovidseta vero olao qpiittt long and Hita iwill<kl» 
the eooaon oviduct <liov«d a eolloetlan of dladntogmtad oal lnlar 
m s e iB i t s luaoa (r iata TCX» f i g . «r)» 
15:^ 
Att«r tvant^ days followin: ito^ treataont of adult 
faaal«a» Hie ovaxiss of troBt^a tmalen v«r« hl^ay aoaagod* 
All 1h« oiratrlolfls iNore «aplQr <Heo«jt a Xittia oaHnlar da^xto 
d^hl(^ i \Aa 0askl^ otodaad id Hi liosmx oojRdna at H19 teg^ of 
tho <rvmxlQl«8t oHtMndlM tli« otttriol«8 v«r« txiiiiflipamat aad 
aid BOt tttico the etaixi* ^ a t of the oellular 'snes of ai»» 
integZBted ce l l s fUxiSier aored and oolleoted in the ooEsaon 
ovldaet* *!li# ovaries of Hsieeo treated fonalee ¥«re Tetrsf 
f ^ g l l e and omllar in else la eoii^arlsoa wltti -^oae of tlio 
untreated f«@alee of tlio eorpeflpoadln.': a^e (rlate V1I» il,^, H)« 
'^€ hietologloal etxuoture of tri© ovarl lea of metk 
foiaales loet i t s ergjstniaatlQa eiid t^e.ja were l ike ^^tt?t^ lubee 
oonslstlii^'l of -ttny^ e layered %iall» talHiotiijjti tJiegi© layer© were 
mostly Indletinet* the folllcmlar ^ilthialium beotime ^moh 
atteraoated aa oos^ared %fl1ti that^horael o?arl^ea» there were 
a xmabar of tronor^rae folda in H&e IMU of the evarlolee 
projeotiAiE into i t e lumen* o^aeletiBXljt soae eeantr ia»ea of 
diaintegiated oel le wae present near Ihe liaea of Hie ovaxleile* 
file wall of Hie pedleaL and Hie latezal ovldaot >«eaiie fbtrHi«r 
thlxu OQsie of Hie ovarlolee were eoapletely e^tar w&Hieat any 
oellaXar deteia (Flata ^I« Wis* )^« 
Like adultst fouss^dajM^d fifHi»inatar n^i^a %r«re aleo 
treated topiaall^ tdth 1*0 )iX of 0«^ yer eent 731 on the pltitral 
r; 'i 15: 
mglcm of ^ o i^ dtathosemx and th9 t^BrnXmn va^r^dd troa 12i» 
untroatea n t^r^ as* shtom muh stocks fi'ro focxilss vare ai«8Mt«d 
ot a time aftar It 5* 5t tOt 19 and 20 Aaya folXowlng mmsegmm^ 
to sttids' Hia G3!iaa e^ l>oth anatomloaX and hletoXoailaal as INAI 
as ai&OQRloiaa d«v«a.f^ e»aat la ISii^ Ly anmaflaa* 
'^0 ovarioa of oxi#»da^ »oXd t€R3alos (affaotad faaaXaa) 
onar^d fsrois tha traatad flf i^p-ixiat^^r n^!^hm mowad. ahmi^m in 
tKiIti anatcHaleal as vaU. aa hiatologiaiX atruotaraa aa eos^tarad 
%dtb tiiat of e<mtiro3. of tha ooirras^ondlng aga* iUmtomiealXy 
tfoo OTailas of tlio affaotad faoalao wava aaaXXer in staa than 
tSmt of ^ a no3<@taX fa^tXaa* Aliii<m0t tlia (Scecwinim and tKa 
vltalXarliim if«ra t'iatlAi^ieliaiaai tha ais^  ohanbarg of tha 
vltaXXartuQ %fara oaaXXsr as v^ XX aa f^iar than thoaa of Iha 
tmaffaetad fatmXas of tha oorrMpondliig aga* Howar^ rt in a 
fav affaatad f^ aaXaa tha ovaziaa ahowad dsaatlc <tiia& a^a mtfo 
as oosapXata raaorptiGn and dialntassatlQa of tha aaeytMi fta 
tfoa •I'^AlaaptBa XmviAs ^ mmlX^ gmamxt%m (Plata irxzZt H ^ A)« 
Hia Gvarias of asflh taaaXaa iheiiad nMoy anomaiaa ia 
tbalr hiatologLoaX atvaatava* tha anterior vasloa of tha 
ganaarltia eontainad trophooytaa ¥1*^ aXo^ad tiiroeatln and tha 
tarophio core as wsXX as tha nntrltl-rs oords wara aldsact* 919 
prafoXXlOfttXar tisana ooapXataXy 'nmlsKad and iha youaaaar ooa^taa 
1 ^ ' 
tSio svvQBXlua poffteorlozll^  uas oooapieA g^f oxch ooe;^ ^M and ISma 
antoBPlor part of Hie g^nmxliai* 1Si« oocapotuid « ^ ohaalMHra v«r« 
also ol>8«rr«d in ttio noolc ro^on of Hio vltiiLIaritta* tlio 
oooytos of tho vitoailarlttia o«ftaod "to d«ro3.op eoid aaluvo* %• 
yoimi; ooojftoo ot Hio ggronriiia as wAl as Hioos of vltitUJuri»i 
had a nam^ f^f of oaall ilaod Taoaolss* ISio folXietilar «pi1h«&iQoi 
of 19)0 vit^HXaxliia booosso IMn ana intsrfolliouXa:p plu^o %fsira 
rodAOod to Hiin seipta* How«nr«rt Hio f63,lic»Xar plug of Iho 
podio«l tiao inlaet Xilco Hiat of noxsel ovary (I'lato tXXXt fl»^ « i>) 
Aftar t^gfts daygt 
Ih© ana tool oal stxuotisro of Iho ovaxioo of throo<»& «^»old 
foaitloo 93ori^ fro» iho tr«at<^ nj^ rsipho dfiOMOd a iimabar of 
alKiorceiXitleo aa eonpaarotl iiil^ l^iosa of i^ ioingiaX f«v£K«Xo3 of tiio 
oozToa^c i^Sin^ a^ o« tho aiooari^dnatlQii iHitvosn tbo garaarit^i 
ond tho iritoXXaxlua boosao o^ssorsd* time aoet of 12io post«Brior 
part of tho vitoXXariasa bseaiio itapty* aaateiaalaSLe and tRin.»» 
pavont* OaoaaionaXXy Ihs ooXXttXwr •aat«ita of -Via asrasxlm 
appaurad to drift postaviorXy into Hia Ylt<XXagl«« Xsaviag tba 
aat«ri0r portion of itta avaviola «m^ tar and t»Biipas«it» Qia 
oTscaXl also of tbs Ofwry nas aadki MaXXer Itoan Ihat of Iha 
nezoaX f^iaXas of -ttio oonra^ i^cadiag aga* Iha XatsnX ovidieta 
wava pvoporkionatoXy longar* fha aooBon ovidaet toek irory dsxfc 
stain ilio%fins Iho ooXXsetion of daberis of diaintagxcitad o«lXa 
uhioh paosad down froa 'tis iritsXXailaa (PXata VIIX« flo* B)» 
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A imixXy l a r ^ 2]»iab«r of ammaXtmo msta obs^awd in the 
hiatdloa^oal pytf^amtlcsia of Iho omxloo of thooo tmsd^ mo 
o^lulejp «rgBttilfliitiem of Hio ga9RM3elYm eoaiaoltol^ lo«t Ito 
osl^liialilQf* ttiesro wi9 ao tsaoo of tse^iooytoot ty^i$iie oevo 
i«id pTmt9iXX%w3Ls9 tlM»o Int o^ipoima •o^ ^^ h^fiaboora vmf pvmm% 
at tho teiao of 1S%o g^mftiSitm* tho im4»aeaQd«d oocgrtos of Hui 
ipinMuelt^ liiowod 00^9 ippowtb. suid aBtttsafttloa aad Buiapt of 1IIM# 
oooy t^oa aSJiaJLtKaooaal;^  fii9«a l»i;@1Sior to fom ooo^oimd ooosrt«« 
having B0V9Wkk gmsaimX Toslcaoo* '^UtatQ liio E^iaea of Iho 3aea»» 
xitm %)a8 zsosta^ oooopiod IQT I&Q pxofUo<diy dovoilopia^ ooo^rtos miA 
the dlaiiitosmtod ORos of troi^ %oeytoa «&d trophle oove %AO ya^9^ 
tsn'tmeloiAy* 'Sho iSmi^ o and sLso of tbo ooo^too of «illho7 goxtaaxlua 
or Ihooo of pvmfi^^lmAim wevo eliiBjfs ii^a^Xiir* In vltOHlaxlua 
3ome Of i:lia ooo^too ateirtod aislntognitien trnd T^goi^Umi in 
]3Bnaoi3 ovd«r* 1!hQ follioalar «$»11lialiUQ baiaam^ voz^ '^In* Xa^iw 
foXlioulay plug^ 'baeaao iaaiotliiot (Plato ¥1X1» H ^ A^, 
ArtHKE illy.9 .teya* 
fhmtm lAa not iii<^ anatoniOBl <jhfin^ in IS19 otKxioo of 
ftnr^ Mtaiy'-oa.d affootod f^nalao aa eoaparod idth H^t of 12iyaa» 
tegMi&d aff««taA fnwal >ai a««i«f«ri 1h« vmxlas of fl3kda» t««aaa 
liooaso mmf tnBuiip89p«At daa to jBMrthar x<a«os&tloii of Hii&v 
o^SOmar MitadaX and tbo sAaa of tiM gawwrlwi fuythar daaoaadaA 
doiA ia Hkm ovaziole XaaiViftg i t a antaxlor vo^ioa q ^ ^ oai^ lsr 
ond txanapar^nt* Aimtosioolly ths ganaariuu wiis iii gi^ogG^p Ghapa 
i^G 
»£xa iataet« 1!!to slsd oi tlso 0"i«x:y ^eoo^o sKiel:^  aeaftHesr than. 
iStwtt of the tumffooted foesiloa. ITov oliioat la i In^nsisBl 
&p «^ii«»d aliiJ&saiiXly XfSfa&tat -tttasi ISiat of ISio omsiod of noassal 
Hiotoloi^e^ly tho intttXoaX st^e1n«o of Hio ^aapaniliwi 
wsis Miv9if«lj aridsm^ vdU l!h«r« ¥»» 210 tvM^oe^tds in i t s oslg&iitt& 
fox!3 %ut e l l of th^ Q iNHPt ittid«r 1^ 0 tiimX m^mm^ of 4tt.8lnt«gifttion 
an<l I3i® Ginsa of aigdntogmtlxig lan^oeytoo Mto paaliod antezlos^ 
laor pvofkitBiiLy d«<rol^init oo<^t«8 in Hio poot^rlov V9gLmk of ISio 
g«ri!eivlu^ lloii«r«rt wi'^in ttio o^ ULul&sr dotalo of Hio ^emaxium* 
«sp'>ty ag?aoes ©f f&isly l a x ^ idso d«r«lopod« '^ Ih® furowliig oooyte« 
in "Mio (fwi-oiarlt*^  boeaa© irro^lar in shape aae to iKaioily of 
flrmo^ ana ^@ lay/t^r ooor^oo pytoaood -^o oaallor omoe* i^r@i«r* 
"/it^AXogcnosde IIBS aloo ol»««pr«A in 1hos« ooe/tos of Itio c^ anaaxliisi* 
!f08t of tho oooytoo of tbo vitoll«slua v«re dlointogmtod and 
z^ osox%»od «3D9«i^ t tlioao aAk«rini; to Hio liaso of tti« ^tsoaxlva* 
'lotftfrsr^ #10*0 ooosrtoo alao wtMf^mtL moiollflatloa and dl«ln%#» 
f^m*Amiu Hio foilioaloip H^Hki&iini booaao vozy Ittiii aad 1b« 
Intevfoillealay pliigo i^«r« ooKsplotiOL^  d^ rtfo^ T d^* 9m w U #f 
^ o ?odlo«iL mn s t i l l aotaia (FlAt« 1X11 • Us* » ) • 
As conr>ayod vith Iteo ovttsio* of tmrnffoetod ftflMloo of 
fld-dXiup ftgot Iftio ovRTi^ of ttfifdft2p»old affootod feaBloo voro 
««aoh ffaallir in idtw* Ibo 9nmrtm» libovod oe^loto r»so«pti«B 
of ooogrt«i in «io vitollaxlvn and Hio latt«p tfiowtd a duk 
1L)7 
of ^@xniai?lua v h i ^ a«9Qmd«d In the irit^ aJL^rliui* A«&4^  -^hls 
an sat "^e ^ota ovasloX^ %AS ffi^lor HBd 'ISBKi«i>ft»»t'%« fhe tMio« 
of ^ 3 oi»»ioii o^aaet also ohowad ^ « oollQetltii of noisa 
ai«lnt9^Exmt«d tl««i« (Plate TXXZt lig* C)» 
Za iliatQiecdaea tmi^aMitloaat Hia i^ oBMisliif!! %iaa m 
aaata «lata of das«iiamti<m #ioidii^ hiUlily mMuoaiatad oocortaa 
in i t s poatefioy wt^^n^ ^iiavaaa t^o antavior pfurt af th.a 
gaxoailtm tiaa laostl^ vapty mmt^t wm^ tflniapad a»S aialntogxataA 
wRtm of tvaphooytaa. ^ a oimrLala waa a4ipV a»e«pt aooa 
a^Ialar datoaela af oggauAmi ^iAeSx aaoaiaaXataa at i ta liaaa* 
fha yBlX of iStia arapt^  ovaarioXa l^ aaima tbdn and uaa Hizoiia into 
tsaamraraa foXda pvojaetliis iata Hia ovaxloXa limaa (Plata Vtlt^ 
*m9 avaslaa of fifta«kp»aajr -^<a4 faaaXaa tmm laraatad 
ziyrn^B l»aaasia too mmSLX to alMMsrraA in Hia ^diy aavi^* ihaaa 
vava laaa thm aaa»f«ttjnii af Hia aavial itf^ sa aaA thier l^at 
tbair osigLaall^ aad 14tatttr* Hav«r«Pt en Hia ^aioaaoptaal 
aiininattqa af iSia wt^sdiatA W99tm3mi/Lfmm$ aXl tka avwrilalaa wava 
«B|^ V aa»apt a U t t l a MtAm at ttidlatagmtad aalla at ifea ta^at 
of 13ia 9iari«3LM (Flata tXtIt !%<• Ill* 
Qsily is i^n wallad ovariolaa hairiag a XitHa lnaiatin#ililsa1d.a 
15S 
*Sli9 o«lX8 <»f tli« f<aiicttXa:r ei>i^ i«41tim w«vtt not %&iiitdl«iite 
end sma;^  of tlittoe ii€ll® bad oXixt3p#d otinxsAtln in "Hitfiar iiKieO^ ol 
(Plat» TtII» Hs» I ) . 
@l.^£icant aavane^avit of cimxks^B and fum'la^oaXXy a« if«XX aa 
hlstoXo^oaXXy th^ ovarloe iU.tioat ropainad Xlka ^oaa of 
flfta«i;^ »aiy'M>xai affaetod fo^aXaa* l!ha aoao ^lengaa e^itXimad 
tiXX tlia daaHi of Iha affaoted famXas CUK^  no i^ ooovaxy in da^i 
ovaxiaa nas obaarvad (FXata VXlIt Slg. Jf), 
Llka tha appliaattcai of 0,5 par eaat Ttll naiAy anoigod 
^« QJaaolataa feoaXa® vara topioaXXy appXiad ulih t.O ;aX of 
r^ *^ p ^ oaat tSI on tha tmmm legion and ttiair ovarlao %f«Bra 
ffxnninad Iw-m anatomleaXly and hiatoXogleaXXy aft«r tt 5« lOt 
15 and 20 dtagrs foXXeidni; taNiaM«ci'fe. 
Aftar ono dasr liM avarias of tr«atad faaaXaa did aat 
itiov smy dlffar«tiaa in aas^ariaon wXI^  tliaaa of liia aontvel* 
In hi3toXogi<»!iX obaorvationa onX? a XitHIa ahxoaatln oXusa^ l^ng 
waa obaaoprad in tha pvafoXXiouXar tiaaaat aXtfooa^ l^a 
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eelXuX&y fl(t3KioiBi?#9 of tito ovdvioi* ifir« noangMl* 
Att«r £IV8 di^s e lse Ibo o«ss&«« ag^ptjemi'Vly &L& not 
show s u ^ #isBsdt 4tl«ln'toipeAtlfln oap ar s^oxj^ tlon of IKIQ oo«iyt««» 
1^«ytt %r«r9 6 to 8 oodyt«« iu «iitflfe vit«lXetviiiis* Hov«r«r« ^^m 
ooo^tod vmf9 rwr/ mmXX in i&so and th«ro was s»> appavaat 
^titllog«a«al8« IS&o gflanaaarittEi wao also ln1SM»t sad ai8ti2>^i#v» 
aldlo tmm tho •itolXajltim* 1^« ov&rio® of tho troated f«e3BX«« 
v«7» Xik9 novmX vilflioat ii$piiir«nt injaxlsa m t l^c^ %r«r« Ijiraatuv* 
and oaall^r ^ma, ^owm of '^a antraatad fataaXoa of Hia aL^ l^i^ r 
a ^ (Flat« II» flg« A)* 
low«7«rt in hiatologlaal pvo^xatltm® Ifoaaa ovavlaa 
7«rQf%lad a mimbar of dzaatio ohaagaa in tholv oalluXar atzaetunMi* 
<Uthe3Ki^  -tiia liifipa aad atsa of tdia gaXBKuritm waa aoas«a.» i t a 
lntaz»aX oaXIalar atiuo'teya «»a iq^ piraela'ULjr «liaacad la poata-
n o r part %Ai«or« aoat of tha tv^ocr toa dsiovad aiHMi|»ing of iha 
idiroaatla In iSiaLr m<l«i . In aoiia oaaaa Hia tropH&a •ova yaa 
atartad dlalntasratlQn aad MaXl ^maaoOlaa ooaefa«ioad H&aty 
appaaianaa* Prafollioolar tlaaaa In a l l Hia i^ OMOia liad 
oca^laUHy dasonamtad* *Bmm Hia oooy^a ail^ar vara rHainad 
In ^Q /xarsarium or fomaad oo^ound Ot^  e£mab<xrs in ^9 pg»» 
iritallaritiiii and «7«i Iba aa'taratiai atartad in -^a^ ooay t^aa* 
16^ 
vSi9r«ft0 in jroan0«r oocytes vitoilos<3n«al0 did not eooor aad 
tnotr ooplaara was horxosi^^MOfmeLj 3^»iMilay# i*arg«ap oooyt#8 
•aRUaarlii^  in 1ti« s^eaRrlun haa ormlX 'vacvoXas* .%8i0ii ot 
si(M3 ooQyt«s ftXoe took plao9 at tho laasd of 1h& gozesiriiia 
(riat« l i t H.is» D) • 19i« ooe^tes ia ^® vlt«ilXaritxa had TWESf 
slov vit«Iloseii#ais aad oaay <va<yu<a«o vwp« preaont in Hiaa* 
ooo;/t«a# %e isjto^fellieular j?lui|9 a»d itio follicular plug 
of t.-i« 5^ .t2dlo«il were diotinot a^ id aojreml* Host of 1^^ smalai 
of follic^ilRr Colls hcd chroimtiii <a.tta::-tivi« .^thou,'^ th© eallo 
of the pa^'lool uerre ef^ln'iaas' liko thoae of iSie ovnriac of 
untr«Rt«d f0ajl0®» ISialr ssaoldl wora «Blayg«d ana vaadeulatad# 
narisi: t<*ri daya follo\djai: tr^&taoat tiia ovarlaa dona'aloped 
rmiigr ehmiga^ I21 HKiiir cmataaio^l ataeualure* '^9 alma of thia 
oimriaa \m& aaallar tSnen Hmt of ua tree tad t^smlsm of tho 
aozraopoiidiA^ r^a* iSia miato^oal dlatlnotiQa batwa i^i Hia 
saxvariua and tha rltallariua dlai^^aaxad« '4ost af iha oa^taa 
af the vitellasiiiia ware dialata^ra^lad and raaextiad e&4 Huia ^9 
vitiJllaylas tNMemd elaur end tmii«pav«iiit* Oidns ^ Itia staaxptlea 
af liia oaegrtaa af fittf>lariiaa tha ^vRaaifial tlaa»a daaomdad 
i&m, into the vit^lasli ia (Plata X^ * fig* B>« 
'^a hiatologla^ yiatara of thaaa ovariolaa ahawad a 
nsnt^ ar of f^no'vilc^s ehanfea» Iha gazaarim vaa uadar atfvava 
dialnta^esatiaii* \ i l 15io tro^jhocytda siliouad olu xpinz «? darocia'tla 
IG 
vns itl0O ootst^ l©tatty €il>st3nlw Ta -thg Imf^r hsslt of Hie i5®»aft«li2ii 
#10 oooyt#» wwpo l«ro;f3lar la ^sip© and I^Q^ W«BP@ imd^r ^ff«*» 
rffctt «tag«» ot i^a%umtlcBi* Bat thtse oocytes vove highl^ f 
vncu«iat«d flhoyixig th« ooiri«io«i«nt of l^alv do3)9»«isiitioa« th* 
aoiBTmrltm thus i^rosmtod th« i»«nto atcte of a«igaa«mtion 1n^ 
It© #mp9 %pa0 s t i l l l ike ^mt of t^a -j«rsaarlwa of nojssal oveisy* 
'35-40 s^aiaftnal tisdoo \iaooan*of3 into ^ « vltoOlIarium losEVifiu an 
iriy.'^ apaoo in tlta anterior noot part of -ttio o'jmrtolo* '«5io 
vitoOtlarturs part cf ^^3 ovarloXo 8qpa«a«o<l mid biaocsiaa vrm^ ^\oT%m 
c<^x.iA<KrwLllj aa oocyto of ffelrl^' larija atzo WIB prjsa^it at 1^ 9 
1*13© of tho viti9illiin«a» Althoii^ th^ oco^tea had a iainb-jr of 
jdXk ;^otfjam»» thay wwfe iil^ily 'vaoaolatod ond tti^ sdr v i t ^ l t a o 
!3«rat»paao ae wall as <iiorlai w«r« atlXX lackiiis. '^ lax^ woro 
roania© of latorfollloul-r plu,? anttirlojay acaoolatod yiith. •thta 
largo oooyta* 1!he follicular oalls of t^o sDiHiaLiiii} bi^ sataa 
irragMlar in ahapo mskd ehrcMaatln of their imc^al ysia (Stlu^ a^d* 
Binualaat* follioxlay e ^ l a «adi antrlti^re e e * ^ ««»• ab@«nt in 
1h^ follioulav «^ ith«ili%if!i (Plata ZX« l is* ^» 
f^itHBF iifliflHWBiiiillMOy 
Attar fiftMB day'o tlio ovaxlaa aHiovad ooi^lata ALalatt* 
gratloa and raaaxi^tlaa of Hia eoa^rtaa ia Hia ovavl^aa* tli« 
filaa of th« OTarlas furttiar b^oaaa laioh aaall«r -^aa Hmt of 
tha uor^ml f^ia^as of His oorrad>.>€ei<aii£i u o^* Xu aXiaost a l l 
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m«3l»»ii# m& M^SJl fts Qhovioa iMr« aim laid doya txit ttio $A,&e o l 
I^Qse •isss lifts tiX0^ •mn&\iL9m Host of thoso •ass v«r« tfafiXXir 
ixi gis9 AS eoB^mts^ with ^os« of oQatroX (]?I&t« l i t S l ^ c)* 
'm^ histologloel stametnipo of «t&9 <mi»l9® <&mx^9A 
amstloalX^* I^ Q oollalay orm^nlmtiou of tha goaefiKorlim cor»» 
plat^y loat Ita iai«atl%» Not a ala^o trophooyto vao roeo^il* 
sulsitd i s tb« tisfluo of th« gi^ Raaxiim aad I t was (^ iXy r«^r@9«iitod 
li^  El ^slxitMisrfitod laaao of the otilla vil1£i laJ'go onpt/ ai^ K^ usoa* 
All «»« isitttfffollloalar plvtgm ®ad 1ti« follicular IJIU^ ^ ngar the 
podieol di^ p3s^ O3?at0d« Tha follimilar ^)i-@i^itti3 booe^d qui to 
t^iia ana "the follioiilfir eallo attained ^narious aaosmlooa ^mp#s, 
.lowflRT^ Pi j?ar«a./ an oocyte tiataro^ aad tienafosaa^ into a eoisi|>l«t« 
iwt snail 9m lyiJiS ^staapior to ISio dl«lut«^mt«a ^oxcmrial aaao* 
iSie \mXl of ^ e padloal 1»aeeaa Tox^ r l^iin and i ta xudai vara 
aeaargad (Flata IXt Hg* ?)« 
ma ovarlaa fttrthav 4HL«l2itacmt«a« All ma avBtii&aa 
loat£«a lika asptgr tal»aa aaA aaiii teving a 4Kek qpot at i t a laiaa 
%^i^ gai>gaa<Ptaa tha only Intaanal oaUular aass af Iba avarlola. 
In no at 0S139S not a s ia^a aatmr^ A •^ if %«• o^o«nr«d in tb« 
oipnriol«8. 
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eot^l9t9 aislatd|pmti<m of iatosiml o«a.XttXar stsuotart of II19 
ovBxiolea* tlotsit of t^a aiaiat^ra%«<l e^lular vrntm of 1^ « 
gieraarlttm yfts ^pusorbed u p ^ tbls ttm« and tlata g«»iiaxlu8i t»«aszi« 
m^^yi:^ wmt^t a YOX^ IlttlQ Oi3J.ttlfty d«il»l8« IfolMag %AS di»» 
t in^l^miae in liiis aialiitegpmt«4 e«31,ulAr i»«@ of Iftia gnegwnrlwa, 
1^0 \mll of 1^ 9 0vn3?iol« had elso 1»«OK»9 vaz;/ thin tet X«ae 
foldad Sal coapciridoga wll^ Hmt of flft««»^dBjr*o3.d troat«d f«raea.tt«» 
'7ixQ isuolisl of tSjo follleolar o«l3.0 W«JPO <|uiite laneo aad voaiait* 
lat9^ ana sai^ imoXei wers aloo ob^orrod in the < i^1&i«3liua of 1ih« 
pe^o^d* Oc»o&^ <%i&lXy 9Cmm of 1^ 0 ooQ t^ao rjcitur<9d in Iho ov&riolQ 
1»1; aost of '^ooe w«ro rotalaed in Hio ovsxlois mid Hiaiy did not 
oyi|»oait« !Tct »ove Ihaft (me imturod oai w^ o fouzid tii on ovmrloXo* 
!low9votr» lihe i^ c® "^Ji^d jiiapa of tlila Qf;;^ no^tX^ te«ro a&t ucrssal 
(: l a ta IT, ?i.> -S}. 
fh@ ovazloloe did not idiow mi^  roeovox^ iA ISioir intoaenal 
e«a.lulav 8t3eiaol»7« t i l l tiio d«ilh of iho trefttod firaaloa, "JSiua 
tbo «ffoot of 0«2$ por o«at TBI on tl&o ovKdlAo of ii«yiy «ci«e'||ttd 
fflottlof} wift p«x«iBii«a'W fM iA« hi#Xjr oytotoxio to tb« oiwaxltts 
o f j ^ fr^i^iimiiii*i]|f-
y<0iia^ dB9i«>eld flfttiMiiuitifr aari^o w«r« AX«e tefg/kmlly 
trg^ttod %d€i UO ;ul of 0,29 p«r ©cRt * ^ «« Uie «>l«Dyon of Hio 
aolBlhoxax aad Aa d«««rib«d lioforo lu yolfitio» %ii'ei o,SO p«r 
1 6 ; 
emit 'TBit Hho crfari«e of atf«o%ed tvmXmu w«r« a^dl«d mt%ve 
AttHty f»ft fttT* 
rlun Mfip^d doBrl/ dtlftaztsitiatdd from oadi oth«r« 1ii«n> was 
Tlua* icwov'^ arf 13ia m^-:il»tfr of ooo(^ t«« lo. tUsi vitotLlaslum i«i@ Immrn 
C4 to 6) &0 oioa^^exod idtli -^ mt <$ to 8) of aionaal tmrnXma of 
ai -dXar a^o« lUrth^c* a l l 1^ «3 ooo;srii9e 1^ 1^ <i iriti^llliuriua 
npuiSiirDd lutaot m^ 4 thoro m^ts nc eS.^ oX aifl&at«smtle» ov 
rosK>Ti>tlmi of Hio ocxs^ ta© (riate IX# A ^ .'J). 
In lii3toXoi^ OE4. olioormtlCKia m, smm)npp of waoaieaoua 
ohen^s ii«r9 V)900Yd«A« 13IQ tropl20<^ "^t«8 p3r«a<%it in ttio mitorloy 
half of ISia goBRsarlusi v«r9 cfulto uxonaal* But In 1ti9 Xov«ap 
lialf of lh« i^oaaviim laost of tlie taPopho<i/to« irteirtsA dialnt»* 
gmtloa o&a ^upotastlii of tli«lr i»OX«i imdovuvat qa.iiByi,ngB ^ « 
trophle ooyis also )»«aBa to im«io3Liso* lio%Nrp«rt mo p^vfoaHoalfor 
tlsooo eo^XotoXy d«a«&«ni^9i idlbimt l««flng mor rmmm^ 
0%Aas to I3i« a1i8«ine« of Hi* profoXXiooltty ti««a« mimmtioa of 
^ e ooeortoo eoa^one^d w&Hiia th« ^csMiltBi* .^ rie of t^ oMi 
oocytes wero In 41 root e^ntsot er mwpmm^^A wllSi tlio 4tgf,nt»p 
i^mtlns tropM.0 c^ro* 3at ISie ooc/tea %^i^ startod 1^«ly 
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ciataisitlQn in 1^0 ^effsmxi^xm VQTO IsrosaXaa^ in ^bjape ^^muatm of 
Iskds. of «i(Ki|^ ii»ae9 for UMAT r«#ilar grmrlh. Coo^ otmd ^ tm 
^mabora in tbii par^vltAlIainua v«ar« id so irsx^ f)pii(|ta«Kit» %# 
ija^«rfolliaaXav pltt$9« foXXieuXar plla^ of 12vo po^ooS. mid 
foXlioulur «s?itiiiOLlun v€c*« ac>X!iKa« '%d oc^Xa^ of ^Q ooojrtM 
in tli9 vlt«axaxlu!i %iEi8 hosoa^oottiaj ^amtmlar 1»t iiid&OBtlii^  
thg ooai«2e€ir3€nt of vsnoiaoXiaatlozi* !!ow0ir«rt oosxplot* diai&t** 
gml^oei o£' tha oot^tos Wi^ iMt&ilixe, ^^ "^ -^^ vltollaxltim* fho 
siutrttiYQ oordcs wero alcc tr« '^FJ«itIy pr@8<»t Ir* Hi© follioaXaap 
ht\m, Wf9i tea-
Aft«r flva 0XXJQ foXlewlii.3 aagsrg^ sacsf iSsa o-vazt^ a of -©is 
-^ .LToct-d 'IjToltia vjai^  msoh etellor -Sion tlaat of Hi© uaaffeotod 
fcpalos of 1Si9 oorr00p<3iidta.3 ago« How^^ ort -the asaasnito v«»i siO"% 
tmifora isi alX %hQ o^ ?!arioXos of a odUi^ o ovaas/'. r*<^ « of 1ti« 
owarioxoa wsBt9 e^ nr^ r^ Xy ttffoot«d« 'l0%»anr«rf alX liio o«a]rloX«i 
InoXudin ^ tho XesQ ciffo6t«di on«e iraro <pito ahov% and ttsin in 
o^ K^ a^risGffit uitli ^losd of -^o iftosaal ovnvios* fSi«rtt vas IM» 
«ppttr«at ohaag« in .^ ^^ nnr&issi of mo«t of tho oncurl^ao and i t 
«»a alaajAjT di»«raatlAt«d firoa tha fttaUaanoa* ftkm ooi^ yt^ Mi 
vara oXaarX^ vlaima in ISia 'vltallainua tet I3x«y vaara aaaXlar ta 
8tsa as oo!:^ iarad v i ^ mat af aonaO. ovarlaa (PXata IZ« Hg* I)« 
"lio Xeaa Rffooted ov?iriOXgg !»a nersnX tror>'^ '^ *o^ *e9 in 
Ita anterior un« -etird ragloo* BaXov igils rofjtoii -^e tro3>hoo^ "ta8 
IGO 
d9jsmmnit%6. and l«f% miX^ dlii?3p«d aaoa** of ths i^tvoissitln of 
Iho trophio oosfo do£Si9Ei«mt@d« I t y&m only r^oo^^sed ^ i t a 
qpeotaX flWllXar t^<»|»la«m« ^ o ooe^t«« 1^ 1^ 9 is^e^udim had 
a iouab^ flr of imeuoXos liidioeitli]^ ^ 9 eatriaiaei:%3QRt of da^ 5®l«aRs.'ll€a• 
C i^oasloszialliy sood oooytos aXao #10%^ th« d^;^sltla3i of /o2i& 
^o^Iii ib /%ll^€u^ ts^ « oocQ^ te® of tSi® 7it93.1antm appg&vsed 
nexcsEilt - l^asd w«r8 spa%ll«r in slse than that of ^i« ttimff90%«d 
t'mml^&m Thm ixutntiva oords '^QO^MQ T«sy tSbiin im^ lost i^icdr 
coimootioia viittx Hio tro;^lo ooape* 'The follloular €[|>ith«Alun« 
ia-tcarfollionlar pltigs cmd ISis follicular i>lui; nmr Iho p«dtio«Kl 
vflPo undaiiRjfiEod* 
la oasft of s9V6r6ul7 affootod ovmrlol^s laosl; of the 
tropnoeytas do^tt«i«tod and only o f«w Intact trophoeytoe wmro 
py«9«nt in tho anterior most vogion of tho govs»rl«s&* Ttio 
tropiic oovo \^o alao eos3^1«t«ily d«Kan«ratod« In 'iti« IOIMP half 
of liio gcsnarltia 5 ^ !l o o ^ ^ o if«p« pvoMnt eoid aaoui of thoo® 
oooyt(«« also poaai^ aaod a f«ii i|^otel«a of yoUc Int th^ or ^ ^ * 
»t^Nr of vaoBolos. m« 4M»mxlal tiwiio of ^ « M I ownAtdLtm 
d«0e«nd«d doiai luto l3io vl9iiJj»litt« mo mtyltUro oovda in 
tho fonioalAT opl^<iii»i mmm aliMttt* ito«% of tiM UMMwemi.-^  
eiilar plttgo «l«o d«ig«i«E»^A Int tbo S t^iOlotilajr pXmc n«up tli« 
podiool vaa tmaaaa«iad« aoso of iiio oooQrt«o of tlio "TitiaaMPtaB 
dis£ntosRi*%ed i^Kila oiiiovo novo imd«p aos'lo vl^aM of di«lnt»> 
gmtlon flhovlni; a issaber of 'vsonoloo of ^^Ito IOTQS a&so* ¥01fc 
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yam &lm "vex^  amn^ in "^ lee^ a ooct^tos* ^ o foXXloulur «sii1^«Iluia 
Ths iuiel«l o:f tli©s^ c ^ l s b^onae onlsiiraiaiS and -Ihely i^TOtmtiix 
wao <a.uap«d, Th« ^t-^«3a.tal %iall of tii© paddLooH' was aloo v«ry 
taiin 'Jiile the WBXI of -eiQ lattfrel ovldiiot WBQ aoraal. 
In tt Xcs« frmrloleii of «aeh cvary vttoHftrluia was tK^ae* 
parottt A»0 to tha eo-iplaft^ r»aorptlc8i of 000:^99* ilo\^0v^§ Ifee 
'^ ^®llsi3?laa« In o-^ i«sr 9vartoX9«i a few ooo^rtso dtirralo'.idd mid 
%#«r« distlziot in 1^98$ X«3s affeetdd ovnvlcldo* lo^ o^r^ urt Xeoo 
nffoet0d oimrioles vor® aXi^ ^KIXXST i;i aim© arid nootX;* Jmd 1 
to 4 ooo/tas lii 13i€f advniio«d atagas of i^m devrnkoiinmi't* \& a 
i^ oXa the ovarian of affootad fa^aXa^ vara aaaoh aoo^Xar iii alsa 
ilum Hn^ t of tha ujotaff^jtad faoaXas of l^e eorrwq^oadliig ago 
(IXata IXt l lg , 'H* 
Iba X999 ftffaotad ovnriolaa SfmatalXy ^ovad Hia iilat01o» 
SloaX anooaliaa aiiaiXar to thoaa of £lTa»diii^ *oXd aftaotad f^iaalaa* 
"Tha trophia oova vaa al»a«at azo^t in a tmi gawaiiria^ Wkm wtttSLlmm 
rlum Mia ^piita noraol itiotilng intarf&XXiaaXar pl«ga and ihit 
foXXloaXar pXus naar Iha padiaal* iSxa foXXlonXar ai»ltliaaLlw3 
\m.B tClgiB neT!<rX v4#i MnaaXaata folXlouXar a«ilXa« tha ooa^taa 
la tSto nntaapior re^oji of lJi« vltaXXarlun v«re aadaar vnvioua 
1G8 
stages of lafttaxntlcm i^lXd in potKt^egivr Vttgloti tliese vore i n 
it>d<mno«kl «tag«s of situxntlfm IsidlQatliti,^ f inal cta^ea of thio 
a«^O0ltloii of yolk* 
In o^rerel^ ®ffect«d 0¥^ivlol«a« tli© cmt^rior »eg^oa mis 
«n;.t^» vheraaa lo\ier ha l f o<mtalaeS 1li« g^Hrsmslal tl^sdnd txit 
In 0-tate of 30<f< e^ ^artti t«s^tLan« fharo was not & sinifLc 
la tRct trop'iocyta m\<^. till the co l lu l s r ot^iiolttre of the 'swnaai* 
r l r a clu i.^ etl an?? ^.nt^Enln fl0<! with lar^ ^nrty araaoee. 'The 
ooo;fto© iii Ifee i^noariim In^tloated amit<3 sljaapsa of do t9ft^a»ti<m» 
"Tovewart some of ifi© oooytas ©<K3rl«to3.ir dag«a«apate''' lanv?.!!,-^ a 
Mr, ap^oe i n tliij nerrmrititi* ll everts el eea* thci gertanxlaX tloduo 
%fas r^o^^sa t i i l e b<»emaue of i t o dQ^E n^eomtedi omitseita ond I t o 
ahfip®« Tito "</lt0llarlua iiad oorvX^el:/" l o s t I t o orlj^jGal5.V "^ jad 
tiiuj i t u\'} iinrocc.,|td«aal©, ''li-^ folliowla^ «3l^lt^®ltun wao vosy 
t-hia fuicl ^Q .mcjlel ot tlio follteulfir caU.9 ;ind elu'^^ed olivoe»tiiu 
1^0 iistorfolllcMlar plugs suid Hie fol i icmlar plug; noar tlia 
pe^Sleel degaga«mted« Hot & s i n ^ e ooe^te vee obeov^eA in Ihe 
vitell&riuia* '!he «a l l of tlia pedloel beOBae v^ey tt i ia a«^ 
l^eia^ Stella vero oulioiaal and nuclei beoona «rilQr^d end veelen* 
l a te^* "fhe tAXl of the ovcuriole ant^^xlor to the geiiwurial « i e e 
IAS tmcfely folded ( i ' l a ^ I^ t n s . H), 
^trin<» th*) nesrt f ive 4ta^a ^sae of -^le anm2l<^ea w^^ ioh 
vere l e s s af ^^ootod otiov^d l i t t l e grewtti* ot^ierwise ^ o i r 
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Rjanta^'qal ststtetupa wcio ainiixar to that of t«Ki»4n^N»9ld Aff«et«d 
f«!9aX9ft» Xn soreveaiy a f f ^ t o d 9VA«iol««t '^^ra %Aii a waAll. 
quantity of His d^txrls of d^aE^«seited tuUlm a t 1li« teiao of Hie 
e«a3i.o1.«( ottioriflae ^lole ovavlole nas «npt^ and 'teeatiiimrmt* 
CcKmsdoapiiklXy in Ih® ovmrlolesf Xat«»iiX oiddacrtQ or «r<9n tha 
eocs^ imi oviaaet imd :3atur«d «aS9» 
In h i s t o l e ^ e a l pvapaxnttciaa tha entaarlor hal t of ^ e 
l a s s fiffaota^ g^Roaritim yaa aoieiaalt i&«raa0 Hia poataoflor half 
#iovad rsioh ohroiaatia <£ltmplni^  l a troplia<^t«s mxA troi^hlo oo»« 
vae Willi jQsdx^ lai^e alsad 'vaoaolaa* < eoagiaialX/ oooa uoxsxa 
pVafolliouXar oe l l e vara aXao raeoriad a t Hm Iriaa of HIQ 
ganaariuia aXoa^ i uilh a fev ycRm^«r oo«^ta3« '^d fo l l icular 
api'^itsiliumt fo l i ioaiar plu^a aa w«iLl aa patiloal apltiioliu!^ vara 
noTWtl* 
Ta t^BQ of eonreral;^  affactad ovariolaa liotliinij mis 
la f t intaot and ttia eallular saaaa at -^a \mu9 of tSia ovarlola 
\ia8 b^ond raoo^iitloii* tha vail af tha aapt^ o<«B7iaiMi foxiaad 
a isumbar of tfaasraraa foldiaea* f!ia ^ i thal la l vail of tha 
padloiil and tha latasml oviduet %ia8 alae vary Ihln u&lika tliat 
of Hia ttaaffoetad fooaloa of «io oJinilar ago (riato 1X# i^g» R)« 
At tgiia ata^a tha o^wrioe of affaotad f«nloa liboifod anoh 
variatic^ li; I t s doraaje aa ooaiiar*.5 wlt^ thrst of flftao»»dEJ^M>ld 
17n 
so^ ® of th«fi« «;£;@ vero noxaol irilii2.« olli«r« v^re oaalX atid 
imcaiiloiif). In «i09t unges laa-liis^ d «gB» wtarv not onenag^d in 
iB Iho yit«tlXfi3?ltam (F3.&t« XX» fig« K)* %a s^ nrairca^ r t^Steot^^ 
oxpfixiol^s v«re lUee ^o&9 «f Hie o>«nxlea or ttttQ«»*di9 i^»e3.d 
affoetod fQ»Ea»8« Oci tho %i3iOlo the Ofvarloa ot aff«rtttd fffaid«« 
v^af& appveeiaiay ataaXXvr Hum 1h09# of ^ o uatar«at«d f««a.«8 
of tlio ooinp^ spsmdla,:* iigo# 
'^o hiirtologlQitl m^d^ of Iho l e s s affootod ovmrloloe 
r0r«ao4 8omo veoorary of i t s etruei»3!>o« lino gossmxlv^a of 
Hieao otfmviol«« e^ owed 'laoh rooov^ e^^  in a l l 3^RIO1»V9« «SNi«pt 
ilmt of pBifoiIionlar tissue liiioti vi^ s s t i l l mxp% dsimgsd* 1%i« 
iataet profollioulmr ©oils wore not aaffioiait for the nowHl 
deao«idea09 of ^& ycuni^ er ooei^tes fr^i the gex^oriuis into liie 
nook of Ute vitellarium* Gorao of -^o ooo^rtee were «|aite siomal 
i^iile olhore !md vaeuolivUdoa* ^ e follieuler «Q[^ ith«(litta im9 
qgBite aozaal e»d earoimd ih@ voll d«r«10£»ed ooer^es the l>i3!W«a.eate 
foiiiaul*r ee l l s vere also preesnt. ^ e inteffolXtaialav plnse 
voro ftlmoet l ike tKoee of -^e unaffected omixlolee* 
Hevevert sevoamly affeoted ov&rioiea did not ^ev any 
reoeveiy* Brexy eellular atcitotuye loat i t e id«atitar and wa 
deotrogred in these eeveVitL^ affected evnrlolea* tliae the 
ovariole liecaao «a, ty ^ t h i t e %«ai folded. *!h© foilioalfir 
epithelliiEi hecim^ Q vor^ thin end i t e ee l le vera imreeo^ilaalile* 
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flm& HIS sfteots of 0«25 p«3r efftt Tl^ on tho ovaxi«8 
%^ «a topioolljr applied <8i foBi^diiywoid fiftb^invtay o^ yc^ hs viept 
not iiMftsxm* In aomm tmsmo 1^«r9 %AS <»mpXe^ iutid p«mttii«it 
Atiitmotifiii of 1tt9 izitoxnal oea.luXar attzmilnyo of -tio ovttilol#«t 
%ii«(y«As In othaaro Hio ovwelolvo tfko««d o<m«ld«xcitiio 9«eor«ry« 
'Vtim toplool applioatloa of 0*125 p«r oont ^Sl on tho 
nmO^ 93orgod fuEsaXo® did not a&ov sl^sifloeait <llffor«ie« in 1h« 
anatoi3iOQ3. otxiaoturs of 1^ « ovaxioo of trqatod and iintVi«itQd 
feaalos at an^ laag#t of time foXlo^dni; troataont* ^irttiert 1$io 
oirasios of ^0 tx^tod tm^^& t^ ox^  inaca In adsa to t^ mt of 
control. 13x0 ^^yrniTiun looicod in't&ot mid doarli' dlffer^itiatod 
with tau^ .t, of '^e vltoilasiuya. 11&.@ dGwiiwnra novonoftit of t^ io 
tos^aarini tiaciio ir^to tlie Tlt«0.1a3Plurs yaii lack^ tn^ -^ . Hovsf^ jKPt 
tJio -m^amtioa o:? lii© oooQrtoa la Hio fitoOLlnriua of -the taroatod 
focaaloa vsta doOla/«d (J^ Xate X* ic^ lga* A to B). 
Histolo^oallyt tiio gcnaetyltiQ of tlio tapsatad tmeCL%9 naa 
noaxly noxaal Hit aesta of Ita pyafoxxioalar aaXXa aa vaU. aa 
tha tr^^ooi^taa vhioh atixToondad Iho tzophlo ao«a had eXmi^ ilng 
of <jhraaatin« fSiavo naa no alnanal daae«id«naa af Hia aooytM 
fvea Hio gaffMurina* Ho«#ra9f\i in a fav otasioXaa vatintlon af 
tha ooajrtaa vilSiin tha gtsmaiitm or abunnaX daae«id«aoa of 
youn ;or ooo/taa into ISta na4k af tha irlt«tLXarioa oaonsraA* l a 
aaoh ovayioXaa Ihara nana a faw safttarad agga (1 to 3 in aacfe 
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otrariolo) in iS%^ vit^Inzlim "tiat ttiflor M«3re ««9taiaod tLXl 1ii« 
^miS% df tho tr«at«S filial da* ISne o«illulAr stiueluro of lli« 
apj^iMtltm of 0*12£» pdr e«ut Ti:^ 4 did not i^ov th^ fi«r«ir« c^to* 
1»>xie 8ffi»ct8 (M tlid ov»xle« of t«9iCl«a as eo^pnr^d wifSi iihat 
of 1h« Mi^ior ooae«»itmtl<m9 U3od oei Hid nmH^ «Bi«rgad f«iRXo« 
<rxat« VIII, nga^ A Ijo ;i.O, 
^anv^dm^Mil^ fiflSi-^jaslar ii^ siphs v^ro mlao ^pioall^ 
tTWito^ i %d1h lliia o<mo«Kitxiitl<m of ?^$ and tho nmlS^ loergod 
foeaalos (affootod focnCLo®) %fOi^  paiy«d %d1h ttimffootoA onXes of 
Uto o^nrofli^ eta^n^ iigo* %3 ovBri«9 of «iioh fooiklos had sdLXdor 
offoot on tlioiv mmtoisioal aa vol! as hietolo^oftl otaettetnro 
Mbrni tlmt oa 1^ 0 ovaxl#3 of tlid foaalaa whioh vero laror.ted wltli 
tho a^io ocmeoatamtlQii aft«r thair oaoz^ soaoo* Aa&t<»!!ioaXlyt tha 
ovaxlaa of affaotad ffiaaXaa vi9r9 s&Ml^r to Ihoaa of noTmd. 
f^ enaXas in slao and ^mpa vi1Si<»t an^ daaaga CPlata »^ flga* 9 
to I ) , 
In hiatologloal atzuotava onl^ mild daaa^ta v«p« o^ MPvaA^ 
i^eh vava loaaliaad to ^ a tia«iaa of tha saxaaxHm* I t ooagtatad 
of onX^ r ^9 oooaaional ^i^apin^ of abyoeHitln in tha pvoi^ iaXiOBlar 
tiaaaa ^m^ in -^a trc^oasr^aa of Hia poataisior ya#.on of Iha 
s ga»«ii4ua u3it<^ ware nn«or aR^lo^te8m» *3av<wp» dr^ 'm^ asaa in Hia 
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tladud of ^iQ g^ sarmxlum were not obs^rred In finy oa&o* fS^ ie 
reat of Iho cr/toXo^ORl fonisuirea of ^ 0 g«»Qiixluai ao w^l as 
1t»0 vltfstllaxtuia war© <|uitQ jioi^ial and iiitaet* 
llie acwly eraargad. f«mloo wowi isijeotod t»0 ;ttl of n.^o 
p«r osat ?E^ tiixou^ ^ 9 pXaix&l v^^mi of ISio aoteiltioviiK* 
TlioaQ Injootdd fa^mlois ytectQ pair^ %dth unlar@at<i<2 smXoa of t^o 
coxT«a|>aiidlag ago. fi?<CK3 Ihla otocit a batdi of fivo fgoal03 was 
aicaootoS veioh aft«r It "5» 5» ^ t 15 c^ «3 20 aaya to 8tu<5y t^ io 
at3atoi3l<9eil ea v«ll aa histologlofil 01^ 21,100 iii tliolr ovarlos* 
"Ttia srwarlae of laj«otod fcKmloo after oaio day voro l ike 
1^ 0 oe of i^e ^mtreated f«mXes In their anat^^leal fe&tuvee end 
^ere iiae no eppamnt dltf«r«»«e ^etirevi tbe two feneaee ene^t 
that of the tstmlier of oeogrtee iiliiQii %ne leee \iff one or two In 
tfoe vlt^llerltm of Injected f«nXee* ISie gexvKirittm end TltiSLI»» 
rltta vere mmtORrteelly diffenntieted tgoa eaeh otlier* 
la hletelo«leel prepemtlene Hiere wee ehieoetia Aui^^ing 
only in tbe pref^LULeeler tleeee wbieh wae e t l l l eoapeet and 
^1.dtlr.,^l::to>:ae fren i t e eesroen^aa^ tlesuee* 'iovevery tb« 
trophooytee* troptile eore and s»tnt lvd eords were tuidaaeged* 
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'B%e vitQUAXltta %m» uhuoHntiiL^ wnieael with nemmX oo^rt«9 «ind 
Itio oo^ Xftmi of lihda^ oocytes ¥&& hO!3ei^ «R«ouaL^  gxmsilasp* 
oorspeur^ a %dlti Hiat ot th« on^roiitod tfB»3.a9 of Iho oonp«il^ a»aiiiC 
a@o» noiNPr«rt Itia ovmxlos of Hiase f4»a«« vmnt Xika 1lioa« of 
oae»dft^ A»o3Ld In^ootod t&smlQo* fh® oooT^e of 1^ 9 'vit^ULa»l«a 
woro not V90O#il&alc4e# ^ o gara&ziusi of tibo vimi*l01« y^e int&ot 
imd im^iplaeod« ^ o e&&o of th^ o^ii^es of injootod fotsloa 
i»8 bolf of -that of nosoaS, tmelem (SPlata ?3:f ?is« A)« 
% iBsnbar of tm.oimltm& vove r«»oo«<a#d in the hisrtologloal 
pr^paxat&oia of -^9 ovaxies of oidb faaalaa* 'Sha eutoxlor aoat 
ragloa of -^3 gasesMfcXltta was noTfaetXt iJiayqaa In -Old poatwelor 
x t^glon «luraaatLn Ol^aping 1A9 pireaant in t^e tro^oo;ftoo and 
pv«fOlli0alar oolla* Howov^ ory I t <Ud not oootar in cn»»aEi^ -«4d 
injaetod faaaXaa* AXtbouo^  in aoat oaa^i tiia tsopiile 90«i 
waa n&dKaatfsdf Hia na^eltdTa oovda i^ovad Hiolv wiwuya i^»oa«ioa 
in iiia irltiflLlaxtttsu 'Oia alvoadsr diffavwitiatad ooaytaa «i'^ar 
atav^d iMkr ^levlli wi^iia Hia steamwimm av liMQr ftWMA as^^omd 
ass «^ imlMani in Iba naok of Hia ^t«^lasiiaau Hia ooara ia i i i t 
of <vit«ULa««iaaia in Iba ooa^rtaa of injaetad faanaiaa waa laekinKt 
uharma i s astran-tad faialaa af tba aoxra^onding aga aotira 
vit«lX0|s«iaai8 ooaoxrad at Hili ata^« A tamhor of a » l l alaad 
imoiiol98 e^pprnv^ i& tHio oopXasa of 1^ 9 oo«^te» of tho vltilUji» 
slim* Bo^imiAg of ohifoeKitliit oaut^ ptag IBO 0X00 ol»««anrod la ^ o 
xm€k9i of feiXionlar OiSULs CFXA'^ XCf 51^^ B>* 
At%m fiTo Aiya folioidi^ 'ttio luJoetLoa Hie ovasios 
^eosao moll cnailXor -ttiazi Hmt of oonixtil* Hio aimpo aad ai«« 
of tho lEtoaaztom me latMrt« HovoreVi in Ifoe fi^^aieitmi »»•% 
of ihe oooyttta aes«n«mtod» Iho 3«e»axia3. tletfio idaa dliiplaoad 
mid I t doaooaded doun into Itio "vltdll&xlim XmvSaxs (»& antaxioy 
portion of Hie ovarlc^a en l^ir* Baeept liia dai&Xy ataiiiad 
sapttxlim Hie %irioCt.e evaxlola iiaa ao l^sr and tzenii^yeDt or tm&m^ 
l»o«it« 00EX3CBI ovl4toot aXflO to«lc A&itfc vtedn oyixitS to the 
oolleotLon of ISie debsela of dialntagmtod e^ tLla i^ bioh passed 
dovn froi3 the vltellarltim* 
^@x^ dxaetlo diaiigea vera obaerred in the hiatolasloaS. 
pyapezatLoiis of tfee ovaxlee of injeotad tmmlmi n^ttmt five dsya* 
<%o e«3.1ttlay oygaalaetlQii of 0x9 samazims loat i t a ods&aiiXllgr* 
l a noat of tile 8«BBaxia a l l Hie txephooort^ dagiA«mtad a&d 
tvophle oo»i oo^pletiily dttfippeax e^d* At the toaaa of tha giiwiii 
TBLvm 919% a aia«0La ygiiOilli<ttlay «iajl URa X«n liitMt and 1% waa 
aiaaia.7 flXlad n&Hi aataiUis ooagrtaat 'Mh—gaa Hie 3r«at #f 1te« 
^oraastaa liiewtd ttidAta^n^d aaM of tv^^eytaa ^1h a mmhmf 
of fhii&7 Xaxga elaad «aeaa» Ihe oe^rtea aataxftiui in the 
^^•aziua stfuamll? vmn lzra#tlar ia ihapa end oXdmr ooc^tae 
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11I99 £rw|U0ixtl7 present* But a n tSiooe ooe^t^s had a f3imli«r 
of yram&X0B i^lettm J1§ H ^ !0« 13i« aotic of ihe yfit^ttttivm 
ooatKlned oo^ ;^ oim4 ngg QbAalMirQ In alaest a l l oveizl^ed of 
iiij«crted f«Ka«0* In iti9 vtt^HX&tixm most of tho oooytoa ^ •^ 
inttexfttod end x<Mies^ od oy pasMd dona* 1!bo ytmaiMng ooo^tM 
wos<» in Mpr^am de0«i«mtlag atato* fii« int«rfoxiloiiljar x^ ltig 
and 1i:i# foilloiaAr pXxks of -^9 p«dle«ili also dlaft|^ a&v»d« l&a 
foillouXar Qp t^heliuisi as vaSLl an Hio %«iXX of ^m i^ adloai. t»eeaii« 
tSiiii in eoQ^xiocm witli tl^t of tbo etmtxol* 
tho ovaxios of lujootod f^ rsaXo^  aftor tm <S^*@ i^ouod 
mora 3d^«rso o<m^tloao, liio goxfaaslum lost i ta oric^^nal sb&p^ 
llovovort a oollisotloii of oifllular dobxis -^e praa c^^ t noax* '^a 
paaio^ of «a<^ ovaxlcaot wliax'tfia Hio rant of ^Q ovartole naa 
a»p% and taaonaluoflat* t^m oir^nOI glaa of thio tff&xy uaa saiflli 
i^nn«r ihaa that of ooatsol (a^ Xata XI» n^. B)« 
XA matoXogioaX pVi^ axtttKina tliaaa ofa«la« tHonaA 
Intaoaa dtaxaptloa In i ta oxgpniaatlon andt Hiaf»faga» i t i»a 
ItacpOMdlfta %a vaaa^Usa Iha aitf«ranisUitl«(i of tla«i« i a IMaa 
ovftslMM tlia X««aa of "ttia leanaixtiia Imd tUa oXu^ad aaaa of 
saxnaxiaX tlaaaa %ii1li Xav^ m p ^ apaaaa and Hio aaaa of 
a^$«naxatt»ff ooaartaa vhiah w«ra aaxli«r aa-texHng Ml'ttiin Hia 
gtxaaxiim • Uta oo^ftaa of th^ -vitia.Xaziua woro eoa^XataX/ 
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•a«srtxosr«d aXon^wilfo the i r intoi^^dlliaalMr plitga aad HIQ s«seimiAjBl 
ti8«xd d«90fle4«A aotm in Ifod ovaxiole* Hio fOlXlculair opiHiiiLtua 
of Iho omxiol09 %9m^us if«iy tMa* the onelflil of the fbixioolciv 
oolla had 12i€l:r ^xoeiatln olu^od and Iho tHattcao&to fdlllcRilaiP 
0 ^ 1 a %r«r« aDMnt* 13IQ f&lXioiaiir pXnu ii«ar l^e podio^ OL oo»Qr>l«tifty 
dl8lat«8satttd« m«(r« wtm no ^stiOjOtloii l>«ttf««a 12i<s mXlm of 
ISie ovaxioXoo aad p«dlo«El« 
^ 0 overdo® of tlio f«af&l«0 aftor flft««n da^rs of liijootloti 
of o«50 p«r <Mnt ?SJ boeaao too mem owing to -^o roaoxptloKi of 
^Q ooort«« wid Hio gaxmxi^a* "Sho ovarioXoo 1»ooamo l iko mp^ 
t»boa and g«aoza3L3.y t l i ^ voro tmafl|»&7«ii1i oasoopt a Xlt t lo 
oollulay delsxlo a t l^o )3aao of Hia o^asloHo. '^lo latossO. 
oviduota booacio dl^xoportlosmtoi^ wldar* 
llio hlstolog;lcal atftioturo of titieoa ovp.rloo Imd aethlag 
7aoo9ilEa%(l®«'?ho ^lalXa of tha omxtoile« padlo^ and lataxal 
ovidaota boociaa r&x^ ^ l i u %«vo \ma j^sofHoa i&foXd&as in liia 
yaXI of the di^t?^ ovartolos nftar tm da^s ^ t af t«r fS,fla«k 
AB^8 i t baof^a Xaaa oidng to isosa diaintassAtlan in Hia ofaxtola 
and ttHain^ of I t a wSJ,* In aooa of tha otaxiolaa a t IMiv 
%aaaa tha dlidntagmtad samaztal i»aa vaa m^tb, laaa In aoap»> 
xl8«i vllh that of t«i»»dB;^ «> l^d Injaetad faB»laaf «h«f«aa in 
o-t^ ier@ i t MSLQ oc^ splstaQL^ 70sos^ H»d and the % o^Xa avasliAa «Aa 
OEii^ t? (Plata Xti H.S* i^ O* 
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At ttii© 8t£\g@ ^lom ims ooly a l i t t l « adtvmioonianl!; in thio 
cmizlolQa* ^ex*9 «&« no txiioe of any 2*900T«S^ Ij^ i «Aah oiraxlos 
t i l l me a«Alh of ini«ot«d feis^98 (FlAt« Ht Hss* C & (»• ftee 
Hio oytotoxle «iff«et of 0 , ^ por ooat fSi on tbo oimxl^ of 
i}* ffi&ifWfi3'ift1lli )Aa '^^^x^y^  9«r«yo tuad p«»s»iioEit* 
Injootio^ of C«&0 par o ^ t l^ l^i ijao alao giv^i to fpui^ 
dA^ M>ld ftf1l»»ii&«t&r xj^ Hj^ s aud -^ le foaaloa oaos^ d^S tgvsg auoh 
a^t^e v«ro ;^al»«d vki^ rmXo@ fl£*9i^  u»la|0Qted o^oic of ii^ mphs* 
'Shmi '.iko iiijoctod f^solos* ti^ o®@ affootod fotaeiloa y«»Pd dlsi^oet^ 
tor Hio «a»aiiicitiCKi of tliadr cvarloa^ 
Hio ovaxlos of CNa4»di^ «ld affooted f«aBlo« v«re aostljf 
of tho a(Hi« «lso fto that of wn^witod f<MBX«*« llow«v«r^ Itiiy 
ilievad soM« dl«eiiit«g»itlon of t^o ooo^too in t&«l» int<flll>itnn» 
fbo gtawwiytiw yaa oom^«t» xtoxaol in ala« and AmA^f ^tUmm^ 
tifttad Willi ^ o Tlt i^UAXltia* ^ o povtoxloi^ part of tba «iVMdL0l«i 
IAS ttostljr i^tor aa aoo^vad nitb ifeat of iiatv«atad tmmUmu 
la aeaa oaaaa g«xaa«Ul tLatfsa also d«ae«ttdad In iha vitijUaitoi 
(Plata XE, i l ^ ID, 
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^MaRSia thosrt I M « no tiRoo of tvos^ooiytos* iSieao e^Xs 
i;«a«Mai;r <ll8tii^«sxRt«a ana iii«&« i^nnins wwpt p«tts«&t* Jterttuo^ 
ISio txe^hio 00V9 «md 13t«i pitmtoXliwlmit iAame «ttx« QO(^X«titjr 
al>8«int* At 1h9 tiaoe of Hio goxaaxitam m, tow aroooaHy ^ f f o v m * 
dddOQffido^  i l l 1^« node of IS10 trlt«£lta?iiiis im^ foxciod oontpoiuKl 
9 ^ i^am1»«rs» llio oooortoo of 1h« ^ t ^ X a x i t ^ vovo aosnoX in 
itAia|>«;aX1h€Ki#i #i«!^ vmf9 «H»XXo:r ixi ^&e ISma, thoso of 12i« 
untroft'tod faoaloo of Iho ooyreepoa*ifL?j age, ISia foXliciiXftr 
o»i1Si«Xt«is WIS -Ihlimop ISwia ISiat of i*ie tm^scontod fsfmleo. '^io 
intorfoXXiotXiir pX«go tiooc^® •nii't^ ^stii. How^vert 1ii@ foXlleuXar 
plu^ ivoar liio p«<£lo«tl iiasi iataot* 
AJ^ lMC i t o w te.a» 
1h« ovaxlos of 1hvio#»4feiy-oX4 aff«rl«4 f^naXao fteiih«r 
shortffied lK)lh Ixi X«n0th and vidHu l^ adov nonnl ooo^Hl'tloaa 
lihg»»»aiiqp-axd foaiXaa lia4 fO ^ 19 aeaartaa l a ia«li wltfaiaitani 
(frea m& aoolc of the vl^aXaviisa to I t o teao)t %li«ra»o 1h«M 
i«v« 1 to 3 ooeytae i a a ir&tallaxixui of ny^^tuO. laiaotod fgwul»», 
I n aoao ofayioXaa poottKior vogloa boeaao as t^or oad Iho ganaixiaX 
tioouo sU.^itLy doooffidad ia tho vitolXarlun (FXato 70L^ Jig* ! ) • 
18''' 
mxomXfsaQ ehaugei}* Tit® hietolo^OBl pio^rss of tlio iE«3Rmx&«ii 
ua@ l ike -Ihat of aa9->aRy<*old &ffooted f«»l.«o« In Iho Xot^v 
baXf of 1310 K^e«aei]ri<cm o i^r^eal aataxliig ooo^t«« a«x^^ togrtlior 
to toxa Q. ooi^oimd ooo^to ^ ^ «OQO ixidloAtlo» of izrogalfir ydlk 
dos>OQitl<ai and vr.QuoXi«itloii« 'Eho #ofi^ oiind «sg «liaaaio»B p«pgifit«d» 
In -ntfiOLXaslum ol&o t^o ooor^s if«r« In diffovaat «tK®«8 of 
diolnt«@»ati<m and roe^xptlcm* Iho in-l«vficail«iX^r |»Xuga eoajp* 
Xetely dlaappoarod Int ISio foXXloaXav pXug u«asr 1li« p^lleoX yma 
sttlX pro«ati*t, 1510 f^XicaXaa? apilh^liia \mn XUio that of ^ o 
(sio»das'i»oXd attoo^id f<oaX«a« AXIhou^ l^o as>11^^1im of padiooX 
%iaa no2i»lt ^^T tmtHnH liooi^o «BXax*god a»d Yon&onXAtad (FXato ^« 
Aft«r fliro days follo^dag «a«es«io« Iho ovaxloa of nymgiiaSi 
lujoc^^d f«9CS^ Xos far^or radaeod IB nl&o and bo«ttaa &^:?'xois3LaA^«Ay 
half of Itiat of aosoaX f^ naXoa* Hhoro «na no anatoialeftX dl«tln9> 
tlon l»atii««a laxo smeamtkixn and ih« -viteilXavliia and H&a ovaiioXoa 
v«s« «@p'^  «3seop-t a smXX (|tsaa^'^ of daxia^ atatnad s»a« naar 
Ihalr ^aaa* A da*i alaSaad aaaa waa aXao «a«i la Hia •oonoii 
ovlduott« 
At thle atiME^  A®'^  ^ idaiflo tapephoeyta uao Xaft In tba 
i^09^vlmmm tha aiatntasiatad ifaxaasiaX tlaaaa tdlh a ambar af 
Xaz^ flpaeae iiaa puatoad aataxloxly dao to Iho praa«tva af 
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laa-iuyii^ ooos^tos in the poatexlor part of the ^^aemnAmu ^ « 
pogrl«tioy **6Cloafk of 1^ I© gsncjaarlua \m& paoicad %A1to if«taiii«a 
lnra^Xar« Ccffi^ cRmd ogss duuiit^ ors vsro o ^ l l pz«8«at tut llifldly 
ooeytwi iMVtt Hi^Oy 'viioiitfllsiid* AU. 13io oooytvs of 1&« vi^ iflLSA* 
Winn ooapXotoiiy loot IlKoir oadotwieo aXcmg wtt^ Hiolr 5Lnt«i^  
foXXloular plugo, 'Sh@ foixioolar plug noar tho podlool aloo 
dle^ oaosmtod* Hio foXllouIar opil^oXlua ym@ withcut uoxoaX 
M^moX^^ to eoXXo (md l^o ciixi^aatiu of foXlloaXar oolXa vae OXui:^ od« 
mo iiiall of Hio i^ odtOiX aloo boamo Hiln In o<»2^ x^i9on idlh Itu&t 
of 12io uatrootod fOBoXoo (I^ Xo-to XZy Hg* M)* 
'J'li© sl»@ o2 ^\Q o^mtles j^ irtSiar rsdizood ±ii tm. dajr«5 
foXlovlsks UHo ener.33J^ ie<i of a/ssrjhaX lajoetod fcjaaloa caid i t \AO 
Oi.iy (m^^fcur^ to 13mt of uozoal f«iKiloo of tho oexvoapotidliijs 
(^9« .^imtofsioal aiatlnotiGn of dlffoiraat p&rlo of e^ nas^ r 
dlaftpi^ QOSod* All Iho omxloX** vmrn-ma^^ talwo nitl]. oaXy « 
a&iAciy otBtizMid siaao ot tti@ ^ep of the pedloeX (FXftto 3Qt» ?lg* J>« 
Qio antozlor pftft of the gonnzliiia liaet onls" & Xittlo 
oytepXaasi of i t s degonomtlng oeilXot lAorofto In the pootcvloy 
haXf of ^9 s^cnaritttt Hie doroXopin^ oooytes fUrfhoar <lo®en«mt«a 
ane ooriirlne'? ls-^ 53i»«ftae« '*BO«O1OS# ^ e %«11 of «»« of^ ?tgr 
ovaxloXo fomsd a xuaoor of tsonoroyae foxdo* 
1319 <rmzi«Q of flft««i»dijM^<t AtfooteS f«attl«o dlS not 
ihov sneli ^fftamtuM ia aamtotaioBl stsuelurv nitb. tbat osf t«n>» 
dij^-^d Af£Mt«d f«»a«o» :i9w«r«z^ ^ • s * )>imka« AtvUier mmO^ 
1^ cioaadd«m%aL9 Z«ooxp11c3i ana iiixlnlca^« ixi owurtol^a* 
t!i9 MotQloaiOidL aa^Ei^ in 1^9S« <nmx!t«e wm lassoot IUMI 
oocii^Ietdly loi}t t i^cdr oaXXitl&r OTaiaai&Atloa audi only « VMII 
^antltiy of d«lni@ of <!l0tnt«gxAt«d e^Xe tmsi I«f% Jts«t above 
iStQ paaiegil of tlie 09mxlol«* .^ irHiss'f "^orts %in8 %&o il«tino1di»i 
botw@«n ^ o o^illulmr dol»rie of @93a!3&xie.l zantoxlaX mid ooogrt^ a 
<:ex»t« fvii n g , H)» 
In 1^ 0 oiniT^Qe of tw«it3r^ds^«-old &ff«ot«d fvaalas ttio 
owaxioltts l>oo s^« txanspa3r«Ei-t axsapt a l i t t l a dtebafia of ai«liita*» 
^smtad oalXa* th@ alsa of is^ a ovRxlaa of traatad ^aaaXaa nfta 
si^fiiflOGnlily 03£aXar than tbat of a(mti<>01 CFXata XZt 1 ^ K)« 
UAdar hiatoXogioaX ol»aa«m'tloaa «iaaa ovaslaa « « « saraly 
LuaoQ of ISiaaa ovasiolaa vaa aoq^latAy tdaasw 9ia faaiigaXay 
«l^lhallaa vaa Teiqr Itiia aftd fMgUa (^lata S t H ^ 0) , fba 
ov»riaa did not o^%ir an/ voe^na^ la liiaii* o^ XXaSAiP atvaatttm 
tllX tha <^ an-th of affa^tad fsaaXaa* Tims Ifoa OTtotoxle aftaet 
183 
of Om^ per O0at "^ Hl \ma poxtarniont cti liio oims^^e of 
2» c i^yaiplalaa flri^flR b^T l:i3«otln,5 tl^s tHmeantamtion to tlio 
laot nyiiplmi ota.::o« 
Mm&^j m^^r^S^ tocaaloa wevo aXao la^ocrtod 1.0 ul of 0«25 
poj» oaiit TJff mia Kopt %d1lj tintaros-feod isalon of tho oo«P9i3^ c]»M]ig 
a.io» Opoupo of trontod fcemloo wore ^.aoootod aft«p 3» tO» |5 
InjoQtod fecKalos aftoT oao aa^ «lia not aiiow oilJiar aimto* 
^0£CI or hlotologiool daaoso eac i^^ t olui3^»inj of chrormtdn in a 
fow profoIXlatlar oello* 
At%fa: ftTg tea* 
'^ )i0 oTorloQ of di£Qh fooaloo after flvo dla^ o v«re aaatos^* 
ca l l / llico Ihoeo of cno^ a^o^ f^ old t^treatod fetaaloa* '?ho €(esin&:riui» 
and -the 'vltoU.arims wero dlotin0aliliattl« fTo^ vsiOliolSior* In ooao 
ov&xloo a eceasldomtdo part of 1h« ovaxlolos nas vaply o&d in 
m€ix ovazlcaaa gaxa&ziaX ttMii« also 4«M«iA«d into tb« iriLtiai** 
rluii* Aa it whole ^ e ovaiiea of tveatad fMalaa ware meii mmOXwe 
than tbat of the untraataA tmmXmm of Hie oorram^ondtng aea 
(Plate xri» Flij. A), 
is; 
In th^ ej'.tanor half of IftiQ gaxonzlu^ 1li«xe ns^ s only 
ooi^alonyal oltiapin : of chr^xmiAn in tHe titi|»ho«/t«^ no%mfr9i»» 
in Hie postcKTlor half ISio pv»follionlay oolls fl^ow«d ooeipl«t« 
do^ntoRililOEif ^sgem& l&o txoithooytvs mid 1^ 9 txoi^itio eoTm W««Q 
ao9^y la aoato aislntogsiitiAg 8tat«« Xzi a fmi oeoytaa lAiioh 
W91V ««1ained In tho i^^ r^aaTiGm oo?3!3<iQo«Mat of oataxatlcm tode 
plQ09* 1^0 o^ mpQ of I^Qso ooogf-tes l»«OBeio i»Poii»laie* and oooailotiiajLy 
eoc^ pouiia cocytos wero D@«I« llowaRrosPi older oooyteo In tho s^ttsan* 
rltirs weip9 frotingmia;/ ^mouoiigssd* *!Sia ooo^tiia in -Gio irltollarittia 
v9Tf» in diff«9«nt •trigdd of d9g«i«n^on and in almost i^ll oooiy^ t^ s 
yolk wgh9irm9 v««« ab0<ntt ^«v«a» in Iho .s®3»a2itm '^3 !mtuxlng 
oo«^t«o iSiowed Itoe d^oaltlcai of yolk 9i>hor«su ;xci0 of Uio 
oooyto© eo^plot^y d«g€n«3«t«d* In " 0^ p3?flrvitallarlu'3 ooia;pound 
©g^S «liaal>9X'3 i^T% also f*©|««it. Ilie follicRil-^r i^iSiaOLiuu 
l>^ sa?a« ^ i t « thin* fh@ intorfolliowlar pluga ver@ rodaoed to 
thin 3«p"te oepaxiitin,^ tho ad^oent oocytos* *lowav@r» Ifeo foll i^ 
oular pl?jg n«ar tli«s «^dlo«flL smd I t s %»11 waap* noxma* ©Jin 
fxngsaats of mttxltlTo oords ««v« «ild«it in tbe j^llleialar 
epilSioliiimt otti^rviiao most of tho int««0^1ioalar p l o ^ msuA l^e 
nntsltlTo oevda v9ro aociplataly alNwitC I>lata xX2t ^S* ^)* 
Aft«r tm. aayo tha atmsiaa «iffai«d Ikirtliar dooa^ aad 
thara vas no aoatossloal dlatlnatica Wtwaan tho gaacaaxltia and 
^ 3 vitallf^i?it2!3, lu savazal^ affaotad ovarioies a elu'vad 
aaaa of eolla nas praa^ot in Ita odddlo yagion* oHiarwiaa Ihaaa 
vara cE^ty and tzana^rant* Ihe ass ohaaba^a in tha irlt«aJLaili»i 
l S ; i 
vi«HP» Sli^Xaodd* '^ lo ootsson <yviaaet #iov«d a oasa of dl«ltitd» 
gxiatdd 0^X9 %lti^ pa38e<3 do^ d txo& Hid ovi&xloloa an^ oolldotod 
in i t* ISi* o<rftr&«s of 'Ir^tdd tmmlmt warn mteh «aiaJl«r Hma 
t^ o@o of iti^ noi:tmX fooaXea of the oorgNKi^ imdla^  ^ o (^ 'Xftt« MX9 
TI19 hletolo^OBl ob»i3rviitl<mo of Ihooo ovsLrioB r&vi^BXmA 
a ^aiisber of anooEaioo In th«lr o^ StluXar crtxuoi^re* Mlhotij^i 
tSi^  ahiii>o of tha gozimirluia Mis noaziy nosoAlt i t s IntamaX 
oo!llaXar otzuolaro \m& msfmrtH^ 6mm$»^ tii^ tx&s^iioe^tWH 
trop lie ooyo osici th^ pyttfolllottXar tlsaao v«ro ooopXetoly indlai-
tii]ipii#mM,#* <^ @ yau&aor oeoortas wmr9 also a^a«nt iii t^o 
t^ o3ntaaxlUT3« lovor^ert nost of «i« post«slor port of 1^ « sesimrlms 
ijRG oooupiod 1>y lar^io mi6 aatujlnis oooytos ullSi yolk siphinms* 
But thsy woro lu aouto stat^ of dledLntogxatloa* Anterior to 
tlieso oooytoa ISioro uas elumpod aass of doi^ mcmtoA txopiio«iyt«» 
Mim profound -mouoXlsatioacu All Iho oc^tmm in tho vltitiLlazlttat 
exo«^t <m« or two n«ar ttie liaao of tho govKirltta* lattvCOXXloaaJur 
plugs and tba foilioular plug &«ir 1ii« Imwm of ih* «nmno].« tHHra 
ooRijaQtody d«s«Roxat#d« {ov^rart la aoaa ovaxloXaa Ilia daK«iasa» 
tod aasa of liia oooyt^ and -t^t of H&a latcapfoXllOBlay plvtgm naa 
a t l l l praa«it in th« ovarioXaa* 13ia foiliaular «s?11b«ailuji of tba 
ovarlola and tSi® wall of tha padlofd o^oiwao thinnar than Hiat of 
t^ l9 untrar.tsd fcrcaea (?lat« ?IXt fl.ta* ^ «s «>. 
1S(> 
a olti.'^ea siaS ^i6sl7 aitaiii«<! iwaa ii«air 1ir20lr poot^raior viA 
g«sraaxlttm a&a the Tit«l}jixlum« %<i o^ilittlar eoiit«n.t of ^i^ 
tl)9 x«(sia£itd of tho d«gacMZ»t#<S ooosftss ifttx^ vneoan^aaiaft* Host 
ot t^e portion of < o^ ^dsaaxiita %flt8 «r^% ytHi a l l t t l s map900^ 
ixlealaa.9 o^a^nlar do^xls* ISi* vl'ti&lj^ Bittm mis l^Als^liMrt &• a3LX 
It^ d ooo;^ t«is and intavfollletaXa? plugs of i t v«ro ^«iataiixat«d 
amd sPtt^ oylMi^  or i^ iooed 6amx to th® OC^ E^SOO ovldbot* 'Sb.d gasimxlal 
saea %iaa also aotacted at t&<i Ixioa of t^a o^mxl^ o* ^lo follloalar 
apllli^lun \msi r&ri thlA and 00^ ;^  ag^ll txainroa^ sa folds waro 
pTtoa^ cit (Plata XII9 H^* O)* 
Att» llMRtir tec 
Hia ovaxi«0 of tif«a1^day-ai4 iaiaetad faniaaa Woaaa 
taa «MlI «ad fiagUa •tawmaniad lAHi fturfliaar titfvMfiaaa* Xa aaaa 
eaaaa tha ovaztolaa vaff« aoai»la^&/ a i^^ and ^HBiapaMatt 
^afaas ia oltoavs only a lltt&a ailUUilay d«i»ia tna pvMMBt at 
ibfidr iMiaaa* 
IS *•< 
lidtoiogicaily ^^ tntvwBeX o^llttlar arlxisotnve of Hi* 
<rmxioles vas e«r:;>I^€tl/ de^one^ttAd and onl^ ih& thame lQy«cr94 
tialX of ih^ ovftsilo waa o^aacQ^ y iriid'bSLo* ^0 o<a.luXaap do^xl* 
in II19 cnrntlcHm had not a s ln^o in'tmot Q«a.l» fho deuaas^  «Mi««d 
miiAt^r %i&a enl;^ ^f1h«r in1(«a8l£l«d ima 1tiov« %»« no tanMio of 
3foecv«ry in -tho ovftrloloo of tMatofi fooaioo (FlAto 3CrXt f^S» H)» 
Like adultst fauxwaa^ «»oXd f t f l^instar n;^ i^h0 woro also 
injootod 1*0 pX of 0«25 por oont tSI and ia»«3ti otaorgod fooaleo 
%§<af paixod wi^ noxi»3. aaloa of the oosroo^ondiin^ ago* As 
umal at n tliao flTo f«»X09 voro dLasootod aftor It 9» 10, t§ 
mi^ 20 de^3 folloi^dng oaox^anoa for oliMnnmtlQn* 
lti@ ovarioo of ono^da^-old affootod foeiaXoo vara appvo» 
oiaia^ dialler ^mxk Hiat of unaffoetod f(«alaa* ^ o g&wmTivm 
and iSi^  /^itollaaf&um vara dlatlnot i»t ^e xamlior of oooytaa waa 
ooaxmratlToly Xoas in the Yitallasium of affaetaA famXaa* 
SUrltiart Ibo orarlolao vara un»iaal in laoi^* 
15i® hiatologloal piotaro of aadi o^mrioa %A8 <|Bita 
di ffar«&t fvoa that of aaaffaotod foaalaa of tha oarra^aadlng 
ago* 1!ho i^rafoilloolar tLaataa waa oosplataXy loot and a fi^Ay 
largo nu-abar of tro^^hooytaa ahovad tho Olum.^ in/j of ehrooatln in 
thalr naolai* In aoat oii9*9 tba tro^iio oora «aa ab—atf yck^aemm 
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in mome ovaxioloa i t was pyiMMnt in dagi«a«iBtinir tttat«« toan^^mf 
oooyttfQ of 1^ 6 ,'^ xsisi7iu!9 ispe^lQXly d9ee«idi«d into ttio ^t«il,l»» 
riuJi* BoISi 2p«»aasltt& ond vitoOLlaxliim wont <(l.«AXi^  dtff<}£witifit«d« 
%• oo«(;ftee of th^ i vitflUlaxltta irars ooallor in dkze imd XMW in 
rwc)l»a> m.& omip&T9d vLi^ 1Smt of ooatsol. ftiid ooei'laincid a imnlNr 
of mBiXX vnouoXea in Hidiv hoaogoa^ oajdl^ r ;^xiixaxlAip ooplaaa* fb* 
foXXt€falm.T «|»ithel.iuia waa ooiapamttiraly tttia mid Itio intoi^ 
foXXioular pXuge boOEua^  Xiko lihin ««ptft (PXato XXI • H.g« I)» 
^l^gg ,ftjt Jaytf 
^ « ovttXi«a of £iY»»4to;r«oXS aff0Ot«4 faixOLee w«r« such 
s3aXX«r ^bmi iSmt of nziaffoot^ f«asX«fi* AXiaost f i f V P«»^  ^^ Kit 
o^ vmzitts has oompXot^y daan^ Ecd oi«xiOX«% vh«v«is Hbo vixiadxiing 
ova^QS indioatod tiiXd to Mnroxv oondiMcm of dteKHTo in 13i«iv 
oimrloXoo* In Xeas affoot«d ovarioXao iStk® ^vrsa^tima and tho 
irlt^Xnrliita uoro oXoEixl^  diffeapafitiatad wi#i 1 to 3 OOO^OB in 
the Xiitt«r* Xn ct«tr9X^ 2^  nffeetod ovnxlX^o th«r« i«ia no dietino* 
tioti WIvaen -^e a^ aa^ Murlun end tli« "vit^ aXasittis and 1b«^ had 
daiiay atKiaod o«lXiiXar dflivlQ at Iht&v liaeaa* Antiotioiayt 
thaso o^msioXao wove va^ty end ti»Aapar«nt (PXata XXI • fig* ! ) • 
l!i6teXosioea.Xy in Hie garaazlttei of Xaas affeetad ennurloXaa 
siost of tha tioplioci^taa vara inteet* the txoi^ida 0099 %m» in 
dajjaaasatinK atata* Qio pvafoXXicnXar tia«ie vaa oo^XatiOy 
aboont* Nakod oooytas and eorspcuiid e ^ Gham)>e3^ 9 wex^ f i^^ Kiuentl/ 
prea«it in i»ia Xaaa affeatad ava^oXaa* In ihe vitiOJJtxlaat ^ « 
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ooo:/^ tde had tneoa^lttt« yo3Jc d«is>oal'tt<m with imauol«a« llow9V«x>t 
aoa® Of the ooQ/tos In Itis vitellazium eoapletoHy digfluoamltod* 
^ e fiSllioalar a^ >11h#Ilim and lnt«[rfolllauXar plugo v«3P9 ^ i t « 
Ihln in ot^ Dtparlaon ^iSi Hiat of noxoal fotaaX a^ <rxat« IXI» 
In 3«ri»»a.y eitfoettfd oimrloloa the gffxmslal tlsdii* IMS 
py«s«nt at th9 baso of Ihe ovnyloXtra and only a f«w troplioo^^s 
wsTQ loft In 12i@ cuitorlor nost Toglon* Agigvo^tlon of clu^^«d 
»ie8 of l^e g«ig i^aylal tlssno tmd Inargo «3^ >'^  tfpaeos* fSio Xovor 
two Hitr^ xt^flsn of 1t:io ^onmslttsi had a fow ooo^ t^^ s in vaxiooa 
stRg«a of mtasation indioai^Uiii yoik do^ooltion but viHi lazgo 
mxmh^at of imoooXo@« Cciapound tt^S dtmmhmn i#«ra pip»c»t in Hio 
nocic of tho vitoUnrLum* In Iho vitolLXaxium o i l iho ooosftos 
wore docs^ anaxt^ tod mid rooox^d ozoept on^ or two G#i«rinis to tl^ o 
baBd of til® goxonslnl tlosua* Hio foxiioular Q i^thaa i^na lioeaaM 
Y03*y Ihin and ^ o int«rfollioalar pXuga as woXX aa foXXionXar 
pXug n«B7 iho pedioal ooeii^ XataXy dagi%aaifd» 'Sha waXX of t^a 
padioaX vaa aX£»>8t noxaaX (PXata XXZ» m,a» I*)* 
'ma c^ vazl aa of t«B*da9^ »eXd affaotad faaaXaa baapaa Taior 
itiovt in ei%3pa7l8on ^t l i that of novasl faaaXao of the oo3vaapot»» 
ding aga» O^ oaaeeXXy 'ttia ^acaaztttia uaa ^ooo^iiaaiaa a&d m.vA'/ 
43einmr<.u'a ryid vi taXlc\jrlu»3 waro dtotln^psirfiad* Sfestly the «R»8 
of tha gasaaxiisa aovad poataariozly into tha vitailXaxiiia Xaaving 
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&at«>ior part of H&o ofvailole e^t^ and t3BKigpav«at« Xxi ao«« 
<»o«« Hi* ovnxloXea eoa-«iiin«<l ono or two noaxay natantd oo^^a* 
:!l3tolO|*loa3L picture r«v«k3.«d oo{3:;lot« &l>f.<«o« of lat»et 
troplio^teot ts^ii lo ooro and prtjEoilioitXar e^Xs CBAA only m 
oIuap«d laaoa of omxn^tisX tleitto %eo i^attfls^d. A tmi ooo^iife 
w«ro e9«a in the aosesnriua in <H.ff«riiat v t s ^ s dt^Uitiignition* 
ooeasiosmll^ ooi^oimS oo<^t^8 voro alao oo«a in tho goiaaalwi 
but theso voro hlii^y vnoaolleea. In gonexel liio gosiaan^ 
tioduo iSQVod poatorioily Xoovlng ontorior r^^on o^ t^ y^  
(Plato 311, f l s , tl) 
In ooiaio ovarloXoo vitoQllftrltm %iao n^gom^tiBAiLe and Imd 
ooo:^ t«9 in dXtS^rrni-t otasea of do^nazatiCBi indloatad loff pro* 
ibae vaoaoXis^tiai* ."requ^ntly oog^oond 0 ^ iisiuitbora wore also 
prosflnt* "toatly ono or tuo ooosrtso vaspo proovit vith ihdLT 
reoor:rd.ssatlLQ intorfolliotilar pluga jtsot posteilor to tlio 
«:t«rE»riim» Itie follicnlar plug noar Hio padioal vaa pr@a«nt 
in aXi^ >9t al l did) ovaxloloa* *%« fOlXioetlav «pittiAi»t& ymm 
qinito thin and donrold of sutxltivo eoyda* AtrHiaf^ th« fOlll* 
onlar oolla i^ owod tbo dlwatpln^ of thoir flhrooa^La in tbair 
Fig* ii)« 
After flfta^n days Itio enatooiQal atxaetara of Hi* 
ovarlaa did not differ aicii troci ibat of t«^dBy>*ald affooted 
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fmmltm* AX1S%<m^ gosmaxluii \m.m wikl aa3ic«A,13i« vi^ a^jLas&aa 
%A9 m»A^ dtvtliiot* Oa« oar t i^ «(|g» wtv* viflLVLv la sen* 
aa4 #r«a in Hi* eonsum opvtaEieta* Xa Mr^ riSLy aft«et«d 
ovftxio3.«8 liHd aass of HIQ gonasis l tl»«i« «&• }»»9««it n«iy 
tiaaspar«it* 
fli^ hlDtologloea pio1»y« of Xmt9 aff^otttS 9varlol99 
ahov^ A ala^itt 90is&X9ftm (l«««i«mMoa of Hio g«BWZl&l tlsoitt* 
Bat iii0 oo«y^«8 ia Hio ataoaxiim a« %i«aa ae in II19 -vit^ aJLazina 
IM99 ^T999Rt in Mg^O^ Tamlisad aoadlttoiu Thm iMtettQlllmXnr 
plaga wev* Xtko l^ila sosita idlh ono or ^m lay sirs of flattoned 
eqills* la 9oa@ ovayloXoa one or two ft&Xly matisrod o^s yora 
also ebaarvod lii 1t4« lowamosft ro^oci of i4io ovarlol® Ijot tlioea 
v«era also h i ^ l y 'vaoaoliaoa, 'Sho foXliouXar o|)ithaliiiii of 
Hiaaa ovaxleXos vao liiina^r tihaa that of tho o<mt«oX sad oXius l^og 
of flbSQoatla i»e e^savrod ia tb«dy jau^ fldL* 
In Hio oor^ Maiy affaetad ovavieXaa* Ifea otmaxiaa vas 
aXaoot ae^tr ^ t h onXjr * Xltl^o «iliia;pad aaaa of Ita tia«tta» In 
mmm gwiTtn a fan lii#l.y dlithtipHiitad ooflortaa vtia also 
praamt* mo dialattgsattd Hioa • f tlia goanaxtoa oovcA post#» 
floxly aaa e<dXaetad a«ur tba teaa af Hna iil^ iaLXasSmi yavHalXx 
XoftvlB^ aat^vlor part of Iha avaaelfllXo mp^ ^Hi naagr tsana-
varao foXde* AXX Hid oootytoo of the vitaXXaxlua re^cn alon^ 
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Itie p^dlofil v«M 4Miis«i93»t«d ana riMMWd (PlGt# %£!# Ili^O)* 
l!o9t Of the Of&xieo of tiMntQ^dn^wold aft«o^A f«nX«« 
vMPt vAtisoiit anar m^r^d •OSS m 1b«ir omxloX^s* Ihny Teior 
quflii r9a»e«d in sls« and %«ee@« f»gU.« vilan i»Qi%}ii9«d vllti 
Hia't of imaffoetad f^ooloe of tho eoxvaq^onai&g ago* ^ « t of 
19i@ aaao of dltjintop^tod OOIXQ IAO pvoMAt ollhar at ISho 
^ 8 0 of tlio ovaxloXo or in Iho oolyx of mo o^»xlaa» mr^f^ 
tlie ovAxioe flhowod a fan ooc^too in th® vltaXXarlui3« 
In moat oaa^if ^Q hiatoXogieeiX piotuyo of -^Q o^mrlolaa 
yam unX9i»0iXm^9 and g^tmastvusi uaa partioXXy fuXX of dlaint^^o 
S^atad imaa of o^Xo lihifih %ia@ sgmrmL^ diatvi^tad in i ta 
Xumatu Thara waa no tmea of diaintagmtad aaaa of ooaytaat 
tntarfoxxiooXar pXu a^t foXXloaXar pXu^ of Itia padioaX ond 
xattyitiTa ooarda (FXata 3111 Jig* F)* 
TniiiB«t fft tifatii itin Qtia B« tail Tai» 
Lika !ii^$iar oosuMEitvatiQna of ¥lHt 1*0 AiX of 0*125 par 
oant 791 «aa aXaa injav^ai i»%o Hko haoMoa^L of apAjr OMtsad 
faMaao and farthar prooodara l^ao foilovad mm %ofera to o^aarro 
Hia offoot of ^ i a oaao«itmtifltt mm tha Ofaxlaa* 
AigtfBT ftYt tea-
tha ovariaa of injaotad f«Blaa aftar tkrm da;^ a vara 
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almost vj^&l in &kme to Hmt ot tm«^$a^fmoX^ in4«ot«A tmmXmm 
iiad a^pTOsiimtcfly bait of that of noxaal t«B»X««* Mlheai^ 
ih9 $mgmxlvm aad iha Ylt«^XasiiM vmrm Q3.«uay dlffamiitiUit^d* 
1»i«v» ttts aot aoy fMitB7«a oo«3rt« in Itie ^tollailtiii* Xa 
soae of ^ 0 cmatloX^m 1Si« dii3lxit«g]eatl<»i of -the oo«:ft«(i of 
<alt«aLl»«&um vAo «loe oCLaaxly irifl&iao (FXato n i l f wt^ A)« 
r?iatoXQ^oa3.1^» 1h<» ovnrlcaos h&d & tmnh&e of al3noini» 
lltio@ am Gosi^rod idl^i Ihat of nozneX tmmlem* .Kk%wa(^ l^o 
fimpm of iho gessMuelum %A8 UO»3Q1» i t Imd sain;^ ^ tv«»i3ho^t#o 
%fitii e3.t^»od ohromtlxi Aud )pi»rtial2.y doan^od troi^iio e^vo* 
1!li6 pr«f^ ^LXioaX«v tlodue vao a^Miit* soao oocytes w«vo aXoo 
wtBia«4 in Hio sioaaxivm e ^ indioat«d Ibo d«poaltlosi of 
jfoUc s|!li«yoo a a voll ao X&2^ vaouoXoa* Coapoimd 9m eb '^ab^rs 
w«V9 BIOO sooa in Hio noois of Iho 'ViteilXaxitm* 'Bte oooytss 
in tho nmHk of tlio vitoll&ariua V«M alao imouoXatod tut ^ l l i 
atnoxael yOUc d«!poiltiaBi« mo oocytes of ihQ 'vit^tUftxleai 
had H&ilr ooplatfi lionos«noousLy ^pnnalftr vith a maber of 
•9Eax«iAs«d ir&euol«8* ftio follioolar ^itlioliim and Iha 
intarfolXioDlar pXtigo Iwioiio u^i^wttAMH&f tbin« iii«Na« Iba 
foXXiooXar pXug ntfur 'ttia podiiMl vae iataat* *Bia snalNHr af 
oae^t^ in Ulio 'vitoSLXaxttm wa Xaae«r (> to 4) Itiwft tbat of 
nosaaX faaaXas C7 to 9) (PXata m , Hg* ^« 
Aftar %mi doya* aXU&Mi^  I&0 ovaxioXas voM efLoiixijr 
diatia^iiAad into tho goaeaailtaa and tba <vit«iXXasiaaf Hialr 
1 9 ; 
HiotolosLoBl piotaim of Itie of4^sloX«e of t«i»aB9^»old 
inj«et«d f«aaX<is ia TtiL&tXtm, to tho 4teQa^ of t&oir eelXuliir 
ecRspOEMifttA* s t m 1her« Wk9 no 0I01 of iritiilIos«ioiio in liio 
ooo^too of t ^ 'Tit^lJiyitm* mr^&t Saxm^ oeoaxrod in Iho 
follioBlar opilfoolium and itio int«rfoi2.ioaXar plugo* BinaOLoato 
eaXXo In l^e foXXiouXav «|»it£ioXi)im voiro aliooat (PXato HXt 
Bigs. Of II ft X)« 
Aftor fiftmmx ^» 1ik@ ovasioa d^rolopod fUrttior daaa^o* 
In snn^ r oaoos Hbo aiooilsinAMcsi Wlwoffi tho ^asaRrima and tHo 
Tit^Xttxittm ^ooaae oliaouyod. mo goxouxiaX t ismo doaooKidod 
Into Hie ovaxloXo y«&<aliing vo«y naay -to i t s liaao* ife© ovaxloXoo 
dtrttior ifoaaooa in aise* A fov of Hiissi showod yooovos^t IndiQAi* 
tod ^ 6 to 7 ooQ r^tos of vaviald.0 idso in tho TitoXXasffiua and 
witb noxi»l and distinct gsSBAziuai. Aa a liioX* Hio ovavioa ot 
injootod fonaloa iroro mfii msesXXtof ttian thoaa #f noanl faaaXoa 
of alaiXay ago (PXata X£IX« ^^a> C & !^ )« 
iOLatoXe^ oaX aTtansoMnt in the 9999aNiiy ^ammtt «f«i&a(X«8 
«aa indistin^iiiiaiao and avw Hiara vaa no diatinotlon batiwm 
Hio «aaa9Murii« and Iho TJtaailaTtun. In aoat oaoaa ^ a tvopha* 
oytoof tvo|)hic core and prafoXXieuXar tiosvio of tho «ranHUitoa 
didULtasmtad and ai^ Qs of m«L:r dobsis dziftod touayda tha 
l y r j 
!»»• Of tho ovaxlol«« P0et«xloiS.7t on* ov two iii#Xy imflBi^iitdd 
Qoe^rtem %!«>« pr«a«it indlQutltt.^ the ooantnotaaskt of thsiy 
d«i(«i<imtloa» th9 vitoUXftxlua loot a l l "ttie intoyfolHoolay 
pltiga and in sesia oaaas i t iia« fUlad wil^ 4tt>aLiitagsttt#d 
hoESOgoBoas wias of oo^taa %ilth wm^ 'vaati<aoa, Xxi a f«w 
dVEizl«l«e ^ « follloiilar plags of tha pttaa.e€l ii«is» alaa ft1ie«at* 
1!li« fOUicnaay api'tiallua Utrttiar dataslosat^ (Plata 1IIX» 
?l^ l« «r)« In l ass affaotaa o^raadolaa tha ^ti^^xitia ead -^a 
vltflQLlavltam vara ^atlsiot* Mythart laasiy naxsol txaph«oyta% 
& iiart of I3ie tvo^ie oova and a faw pvafollloalar ootlls vara 
alao praa«eit« %a {^aroarial tiagao did iM>t appraoialaljr 
daae«iid« ^ 9 ^tifllailttst w^a^eActtmll^ cliowad T^OOW^X^ and 
eontainad oooytoa %i^ i€^  vaoni Mg vilh fiair yolk dai>ogeltion« 
In 00130 aaaaa diovitm vas also oooratad* uoiae •o.cmolaa vor^ 
also prasaat in thooa oooytea* '^ io intarfollioixlnjp p l » ^ and 
tha folliaalay plug nmw tSia padlo^ w«re Intaat* fha folliao* 
lar apithaHtm vaa alaa liJca noinal* 
In laogft oasaa ^ a ovaxlolaa aftar tv«&V ^ a fOUOving 
injaatlan tfiavad oaill^etLaa af ^HlX AikfAm mt lhal» teMHfo 
^imapt thia daA;l^ atain^d ^pat of oaStl da9»xla a l l fba aviaslolos 
vaara i^lgr and txaaapaytfat* 'Sha vltAlMeiiia Wk9 wtanSiy^ diatlaat 
idth aoBia ooeartaa* Aa ft i^ale iha amsiaa vara ntcto vaaUar la 
stea tSsan Ihasa of noxoal faoalaa of 1^ 0 oorraai>Qndina (Mpa 
19^; 
liie ^unaxial tldflu^ wad s l^Iar to itm-t of 8«7ev«ily aftoot«4^ 
ofnxioX«fi of flfto«waiiSr«>oti.d Iniootod fooBloo. 19io vl^iXaxlua 
la tlsooo wooo ¥118 in^ls^Uirjiltfkaiao* Iho follieolair oplllio* 
Xittsi vRo appvoel&lAy th&a imd tlioir siuolol had <attT!S|>9A ohvowilritu 
^X Hio intorfollioolay ao %f«ilX a« follioulftv iplu^ noar 18io 
podleol tfovo 4og«n«mt«d* Tb9 oovo9iil;r ditimgoa ovaxloXoo dBlA 
not e^ o%f mx3 x^ >OToxy in #i«ir oAXuXar otxuotax^ tlXX Iho 
doalh of mo ia joo t^ f«anX«8« C^ T^ tho Xoso fttfoetod evftxloXiMi 
fl^ovod ooao To^voaor Int Ifoo oo^too novo soRlXer tbaa that of 
ooatroX (PXato x m » Hs» £U 
Ltko a^Klta fou3>»di^ -^«Xd £lfth<-tni3tar iMixx^^tk «f«x>o aXoo 
injoetod t*0 MX of 1^9 oQao«itzntloii« fho oeaos^ od foaoXoo 
vooro peiraa ^13) mmffootod oaloo of ISso 6orroi^ cindln<<^  a ^ 
end tholir ovasioa VOTO oVoor^od for eoa^  oaatonlOBX ao v^ XX ao 
histoXostoaX Qliazisoe ao psovioaAjr A^ieslbod* 
fho om3?io« of ftTo-Aigr-«a.4 aff«st«d f«Ml«i 
UMBCI Ihoao of oonlaox* AXthoB#& th« isnamKAsom and tbo 
tlt«XXasltni i^ aro 4L«tiaot,ihtt foXXiooXar fimt&mtu la «io tltiBla» 
vioa wovo aot a^ diotia«t ao ia ooatvoX* Row v^ov^  i a oaoii 
ovaxlOXa a faw oooytoo at Iho post^pier aoot part of tho vitAX** 
xlua waro ia ^ff«v«it otanoo of dli4at«g2«tloa (PXata ZCXItfl3»L>* 
a-y 19 
tn hi0tolo|{toiil ol>o9X9atlaii aicit^rloy haa.f of the 
goxEMixltm had noxis^ tso^ocyt9« iJiilo ix* x>ost«rtLer mlt 9lkma^ 
in,i of Qhsoaatin was IMMKI in ^aft of tho t3pe^ phooy^ 9« sad itia 
pV9»fi^ Lll«iXttv tls«ao liao tmtsaeoat&ii* l^ziliez^ m&st of 1h« 
t3C«n>hie oo«tt do^ QRioeatod* tlius aaoonlottQ ®iyr«E3«Bit of ooojrlM 
toiAV^a tSi9 nock of tho 'vilii&Xttilus alao totite ]^ X{io« m&d m tm 
cor3i&mm& mm abfi^ abors woam foanod* ;io%f#r«rt Itio oopXa«n of 
-^ 1030 ooo '^too was hei£Sog@f&oouaLy ipariular ai&d itioii^ uao ao 
tssoo of yolk dQii;»03itlcm Ixit -^a appoEiximoo of iraoaoloa was 
qiiit^ £?«^«it* In ti&e vitoUXfixltia Hio ooo^tos w r^o qealto 
dlatSjiet ««»opt in Iho postoxloir ssost ragloa liiioh stiovod 
gr^ mtoi^  doaa^^ Ihe foXXioolar qpilholitm oxid -ttio ix i tor^l l i -
oitXar pXtt^ w«ro appyoei«t%Xy thixu tSio moXid of Itio foXXloitXar 
oolXs had oXuipod anroaatlsi aad 1)li^oX^to foXXiouXiur oeXXo 
voro aboont (rXato yTII» FI3. 3?), 
Hio ovRxloo of tflQif»ABy*0Xd ftffootod foaRXos wmm stoaH^ 
afasXXor ^tmn, ihooo of ooatsol and oXX of ttioe ifoafit lui^ taAtoweHy 
affootod* Xa oiioh o^ wx^ t ovaxloXos diotlagaisimiao In Hio 
StaNwniim and Hio vltoaULaxlxm as woXX a« «i09o lAHh iattatlii#» 
ttiiliaia.« ragi<«io v«r« foimd« In tho Xatt«r V P « tM gWMU&ai 
'tis4Ba daao«idod ^ iti« aidaXo of iho ovaxloXoa (?Xata XEXXt 
l[)^ n 
The histologlOEa pletaro of a«r«x^^ &ff«ot9A o^ vasfloX^ a 
ehov«d oot3pXet9 d«8tntotle» of 1ti« tropho«^to«* tarc^iilo 0099 
and pmfolXieiilAr tlsaae* 1!li9 eoo^oimd ooo^'tos 1» liio stOBsmTiMm 
V0r9 tmiy um» to d«s«a«ani'U«si ao Hioy had a iwml>«r of Mg 
v»oaoi«8« %« nritiaiaxiwi of thoaa ovaxloloe los t iOl Ita 
oeortaat intarfollioaXay pluga ona tbo f^ ^UUlmOar pl»g n«ir 
the padiool* l!ho folliottlav opilhaliim t>oeaaii Tai^ tiiin and 
idialr miOI«l \f«v« voaloalated wllh «lui^ad ohsosntln* Tba 
wall of -^9 padloaL was alao qptit^ tliin (Plata XtZIt Hg* E)» 
la HJO laaa affeotod ovaslolaa var:ftai^  dotSr@@ of daotxitetloa 
was obaiorrad in thalv a^Unlar eof^on^nts* Host of the part 
of tSia ^VBguBiXEBi wae noxml oHSiiegit ooae tvoptiooortoa v l ^ 
^lu'i^ad «liz«WBatln* P»ifolllotilar eella VWPO vadaoad in noabar* 
l%ia ret€Kitl€3» of I2ie ooGsrtee in ttie gaxaaxiua was f^a^tont* 
VitallO£^neala %iBa also obaorred in the ooo^tas of the 
vltallaxlna» laat tiia^ o^%rad ^mouoliaatiQn* 'Sba ©aesatioBi of 
1210 Qhorioa i^ aa alao notad asound tba laatuvad ooc^taa* Se^a^as^ 
Miat^aata aalle of ^ a f^ oOLlioalar ^i'ttnOlaa vava aba«it» 
Altar atlftw tea 
Aftaar fifta«Ei dajra <^laidag «M9RaEWiaa ovaxiaa agida Md 
not iH^ w aalfoxa affaet of thia aooaaatnitifla* 3eBa f ^ a 
ovariolaa v«»a mmrwniLs affaatad and aa diatlaat&«n Wtwai Hia 
gaismriiia and ^ a vitiSlailaa aaa a<nn> War^tMTp only a dHtOjr 
atalnad spot y<ai>re8«:itlna; Hia a^l dalMdo ma preaant at tba 
11) 9 
base of ateli Ofvaxlole* Cn iha othov haadf voem <yvtt«lol«a had 
dia&r :s«xmiTtvBEi @nd TltaHaylusi* How«r«r» in Ht^so ovazlvo 
the p«dlOi(lt lRt0Xttl ovl^ots i&n& wmmim cvidaot v«m moiomi^ 
Xoni&y %d4«ei«a, 1li9 oimxlol«9 of l e s s ftffeotsd ovaxlss vsvs 
m& lilg a« HioiMi of ooatroti tut Ittoir a;os!3ari& VOTQ om^vot^ 
tivflOL^  flOBllor in also (Flalto XEXIf H.^ B)» 
%Q MatologloaX o^ iMsnmtlOKi of ^OVOLL^ affeetoA 
ovarioXos ro^oolod moro dfiimgo^ i ooiBidl'Uo& Hima. lioforo mx& 
isinXy a l l t t l o dslrrls of dlalnto^imtod e s l l s novo p«tts«it assy 
tho "baao of oaob ova«loXo« l^o follicular (apith^aiua furthor 
dot^ HPiosAtod* Ho%t«r«(rff ijho loss affsotod ov&xlolos iliowod 
01 oar distlnotlOK). tNitifo«a taio sosaariua a»d Hio vl'l^aLlarluii • 
In iiio s«B3arlii!3« Isolh trophooytoa cmd trophlo 00VO9 profoill-
oular colls snd yoim^^ or oo^too voro looo affootod* *Stk9 
•lto3Llax!;ai3 c^ owod oo^too In 'vasioits sta^oa of aatasft^oa 
alth«ui^ Iho ooojrtos liad oaaH alsod yaouolos* ibo yolk 
di^oaltlon tias noxaol (Plato xrzi» ft^^ s)* 
l!ho omrlos of %i#«a1sr da^ r old affootod fooaXoo also 
di&n^ mailatilo off oat of ^ile eoaomtxatioiu SSRO of Hia 
ovasloo vora aa nosstal and intaet in -^oir aaatonloBl slamattii^ 
as tb&t of oontrolf iihorias oH&ors iiorv in taxioas «lag«i ot 
r^oovssy vdth ermll and atneraall^ oiv^ nod ooo^rtaa la HM 
vitstLlariaa. %«lr ^oaeoaxla %fore also nosBel and IntMit* HotfvrsoBv 
ZO'^ 
0veixloX«s of aao^ ovarl«»9« 11itt«« ovazlds vsre saoh ssr l^loar 
S^um Ihat of i^s^al f«3&Xys of Hio oon«a ondLog as** 
In 8«nror«I^  affeetod ov&xl^oo «r«ii^ oaO-lvOJur atiaoturv 
of tmlh itie giaR9Bxliim and Iho TltiAXafflim d«g«n«m't#A and Ihi&y 
i2idi8tla.atiiiiaMa dolixis aooasaulatod at Hio liaoa of aacii 
ovaxlolo* i&e foXllouIar ^Iti i^tua boasaa laora dasaaiEad 
(Plate :EIII» n ^ T)« in o^rtala ovarlaat ovaziolae loolcod 
l iko Itiat of ofsitx^ or ^ow«a ^mxioiio ata^a of rooovozy v^oh 
uaa aooompattlod la^  Intaot sszaaxioa %iith a I l t t l o daiiAsa ii^ 'ttia 
tzopiiooartaa and psiifoXli ouXar ooailo. .'lov07«ri ifee oo<i^ toa in 
tiia vtt«illarl\isi ^m^st \'?^cttolat!^ aa<5 itiolr stE« fm#. rfj^po waa 
IXTojalar* tho yoUc dopocdtt'a 1» dadtJ ooeortaa wis also aot 
aoroal. HhQ intoyfollioular plu^ t5^ io folltoular plwg noar 
t^ i$ podiooX aiid liio folXiouXar opiHiallua itaro Intaot (PXata XIII§ 
n^ to. 
^a»a this ocsioflntxatioa aid aot affaot Him ovaxiaa 
anlfoxialy as li;^  Hio h l^ar oQao«itzatioa (0«$0 par eoat) of 
Ihla oii«aoat«eilaiit* fbo omyloa affaotad wllb Hils aopffiPw 
tratlfltt alao iliowad roaoyaxy In ihalr oaLlular atsaetsira end 
vltiiUog«naala but aft«ar qiKlta a looiaar poilod* 
the hlatopal?iolosloo3l offaota of TSI oa ttea evaxlwi 
vart sHtaaaxlsad in fataaa 36 and 57* 
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^03 
Ae for ?Blf '^ 19 •ft«ot of I£I3 waa alao atuaiod <m Ihe 
aaat<3«dLoal &8 v«3.1 AS hi9t»lo^eEa arliuoluz^ of Hid t«ate« of 
> iSHiynl&Jayh *3»o pieoo«Ai»« fw? ai^plleatlon of triii ©ad 
ob30vv!atl<3» yas ISia oaiio us oa i l ior deaoxlliod In ooetlan ZY« 
'Tlio t90t«a of iho ^oloo troated idH) lirfS bjr topioiilf injootlfln 
and i!»9X^oii appXloc&ti<m voro ottxdlod for Hio hlsti^&tliologLflal 
Ot>8«EWSltlOCU 
15i© teortos of ?3alo8 ts^etod yithi 'filffaitjcit otaiioantaretloiio 
of ''Zi'a by sciy motliod of ttpplloatiCBi aftor dlfforait l<ati2tii of 
tl!3o folloyirii; tro©'tncsat» did not s^o\t mx^ rumtondtjol as w^tl 
Rs hl0tolo|*loal <Sf\'aa^ ';« C?lnto 73! ?» ^g8» * to ! ' ) • Th© tostos 
alsBo £16 voail as ^ o ^mxfil\f of Iho s^ s^ osfmtocoa in the tootloalav 
foXlic^o ond In 13io vaa dof«r9»a roEmiiiod iiacjhaii^ pNl ( P l a ^ 7l§ 
Hsm» W^i^ ii K)» lUrthort Iho proi^ortton of ^^aaaatooQalat 
q^ax&ntooytaa a»d opansttlda iiaa al.a0 l ika Itsftt of noxnaX aaXoa* 
Tbava waa no pa-ttioiogLoaX affaet of *^s o» any i!%M» of ai>«»» 
iaatO|Eaii««lat %ii^ «r«ia l a fanaloa i t vao Toxy oooaon* fh«ni was 
no ftqpax!3ia in i^xKi oaso* ISio ai^ ozne of tha troatad aaloa vaso 
motlXo ft&d tall;f ctotlTa and tam&afsr of q^oxsa daxiOig oO]ptfXft'ttfln 
v»8 aXoo Qsaffaotod* Iho aaXaa at^elXiaod V/ hig^aap oeeioaataea-* 
t l '^a in Inigga&en "jelihof^  \*i«» ?aBtod \rfLth untroeto^ ffiOBlas* ttia 
Xottaar rotained aoote laatorad 9@SB ix^  ^ o ovaxloXoa* Thio chotra 
inoo^>Xoto ovipoaitic^i of thooo foaaXoa* 
ZO'f 
vflSTQ 'topiotOl^ appXi9d cm 13»^  nsiO^ «aar^d f«9aX«a ot 
J* <4i^ /«ilattt,ff list aKai0 of ihm&B eoKxeoatifttloias 09iil£ ii&^09 
^dth 1919 •ft«et ot topioal sppliositloa of fM oa 12i« ovaxlsa 
^^ Jl* 9taiWi\%%M ^•^ P^ st" ^^ "^ "^  ^ ^ '^^ ^ tojpioelly appll«d osi tlio 
&«iHXy «fli«3rsod f«SKa«9« 1!lie o^ssrmtioas w«r« £md« as ugoaX 
1!h«w ymm no appyool»ta9 ^ft«xHyie« in size of l^o 
ovttxiMi of Hie tmalX9n aft«r £!•• Aigr* f^ l9%iixk^ 1h« topiosl 
applioRtloti of 9*0 por e^et ^ S at eomptiT^A %dlti t te t of 
uatroated foaaloa of tho ooiraroaii^ csiaiiig ago* Airtlios^ Ifeio 
otailoloft novo «a«a:A7 dlffovoatUtoA Wtwoi Ibo 
ana Hio r^l^ i&Xaxl-Bau l a 1h« ^tcaHaxlum tlEio 9»99%m 
noax&y sHttavoa tet ohoxlen uaa not aooxwtod upto Hiia tla« 
ttxaiko tiio eo^rtoa of 1ii« nosoal taaalaa (Plato X7^ fig* A)* 
Hiatolo^,oally til9 »;9»aarluci had c»ily oooaolagaitl OXUC^ H^* 
Ins of obseaatin in tl&« txo]^ooartoa as voU aa la pyofOlllOBlag 
1^ 05 
e«OLl0 and sHi Jit3.y asaag^d txophio oov«« Iha gOTRlning hi«to» 
in^aot wtd iioxaaX (Plato XV« ?l|(o* B a C>« 
Br«B aftor t«i 4to^ e fOIlowinM<^  tho troatatnt ^ o otuxioo 
of t i^ tod f«3fla.«o did not tim&^ la also fto ooa^vod «11b Ibftt 
of offixtf<oX« 'She hiotoxo^ool plolnro of Hio ovmsiee of laNAtod 
foiMdoo lioo almoot noxiaaX* ITho di«uapiug of ohsoai&titi in Hio 
txophoojrtoo as viXl as la thio pvefollioular ooOllo did not 
dw«il<^ fttrtiios? (i'lato XV, Ftg, i ) . 
Atlur %f«lar, Jaya» 
lUrthor (^ umri^ Of oithor mmtoraioaX or hiotolo^oal M&m 
not ol^ oesnred in theso OV^ T&OO and Hie o^axlo® boomao Joot Xiko 
now»X la «7oxy aqpoet (PXato r^v, fig» 3)* 
I*lko aoidy oooxilod f^aXoo foa»»dRjf-^d ftftb^inotav 
nyapho voiTo also topioaXXy troatod tdlh ^slo oonoontiAttoa of 
mis etad fOrtbor pvooo^xo %»& ao usoaX* 
fho of foot of v^O par oont ^ S on Hio aaatoqy «id Hio 
hlstoXo^ of tbo ovazloo of foaaXoo oaarsod ttoa, mdti aan^ pha 
vovo not aBdi diffoy«at froa thoee of iho niMly «ft«aP8od f«Ha.«a 
troatod vilh this ocsiotntzatlon. In ($«KioxaX ttio ovazioa of 
*^'} \) 
day a f«>IX<M«iii % aetei^ satto^ %«lr ovaxiolea may Imd elm^i&g 
0€ilX3 mid irl-|«llog«ii«fli8 Has 8lo%r«r than iSmt of «o»tro3.* 
Aside 1h«86 dsen^fi no lltr^^r dwmge v&« o1ia«yro4« Ho««7«vt 
pir<eo«lpostf.tic^ p«xlo4 of alX tiso -terwlod f^oloo n&o ttsBfliimlXy-
piolceaiod (Flat© XTf il^is* F to ^ . 
l l« i^ l^aorgad figrrnXoa woro Injootod 1*0 jtsX of 0,1^  @^tf 
e€»t *?!3 to e<%s3fas*e it@ o f t ^ t %d-tSi tSiat of id.sdlnr <$oi^ o«it^ a)» 
tl<m of f'^ ! injloet^tl lii f<aEs^ l<»o of tii® eoTroe^caiaiiiif ai|o# 
fho 0¥Ei£lae of £iT9-^lay«^d liaj«otod fgi»lod x^ idao«a 
in also fts eoir^arod idth 1£io«« of XIOJ9B3. f«Haoa of tho eoi»ro^ 
poadiAS ago* 4X-^ou#i Ofasloloo %mF» aiftoMat&ati^ iato tho 
goxnttzltia a&a 133io vltolXaxlita* 'ttio foxilottlar «ftiAi3i)»«r« i s ^ « 
vitalloflwTB ymt% not aXaaxS^ viid^ ULo ^ « to tHolr ^#iB«eftti.im* 
fli« poatoxlor sioot oo^to in oacb irltiaLlasium was aoya ^taagad 
tbaa Ifeosa of tbe aatoxler eiiaa* 'Bia latasaX ovi^ota vava 
%dldar than Ift&o noxoetl <FXata XVXt fig. A)« 
•) n 
Hlstolo^oal pieturo ot 1h««« ovmsl«« also ^ov«di a 
£»ira1>«r of «2iO!iall«s* '^d gesoailua had aoot of i t s tropho* 
oytos in aoQto p^flnotie stcito and 1fe« »iXtftis:i«ilQ&t« tropiio»> 
o^os vero abMiit* 13io txos^o eovo waa in a«Rit« da^sflnamtin^ 
st&ta* ^oat of Hia i^vafolXiflalay ealla vava d^(«iaiatad and 
'^sia Hia d^8aand«iea of yottniar ooo^taa fapoia ihia T^ffi^mi 
booauaa anoaoloaib xtttailavlttia uae «liort«v than that of tfoa 
nosiaal ffoalas and aatamtlfm of Iha ooc^taa %»8 in diaavdaxly 
sBmnar* aova^ort Titt^loganaaid wn^ a absent and Qopl&m& of 
tha oo i^jrtaa tiaa hoiaog^noual^  flxaimXar* VaouolisatKm \m@ not 
aTidaat in Hie oc l^aatsi* PolliouXar oalla had pyonotle mioXai 
and Mmioloata follioular oall® vara a1>s^ Kit* ?oXlioaXar 
„s -?.'.' w>2 £» d«roid of nutxitiifa eovda* Howav^ rt ^ e isitax^ 
foXXiouXar pXu.io and ^ a folXiouXav pXu i noar '^a padiedl \ifara 
noraaX (PXata JVl* ilj# i)« 
Iha ovaxl aa of t«i»»dB3rM»Xd injaetad fioaXao ^ d not 
ahov anifoxa affaet of W4S« SOEM of tha ovnxiaa umm aa^ avaXy 
dafsa i^d and i9»aiir evftiPiOXaa had no diattaetien ^atwaaa ^ a 
sanMUfiaia «Eid tha 'vitaXXaHmu thoora tea oaljT a duicly atiiiiad 
anaa pvaaaat n«ar Hia ^ a a of Hia availoXat othax^aa Iha 
ovarioXa waa aaptor* 3Qaa at tha avaxlaa aho%fad -^air ana haXf 
noznaX whiXa tha othar haXf aararflXy damisad* In gaeh owufiaa 
t3ia fSarstRzlus and the TitaXXarluti w«ra dXaaxl/ aaoaroatad and 
thava aas aXae tha ludiaation of ovipoaitiQn« aXtSnou^ in aXX 
'^OH 
<»e«o same of ttio cmturod 9m» umn v^nin^ la the mnirlol9a 
(Plate 3n«, Hg. B). 
9ha hlsitoie^ocd pietuvQ of MnroraOLy aftoetod ovuzlos 
lost I t s (»g9k0jaaX%i^ aa thvra waa no aiotiiiotloii Wt%ra«i tho 
,;3r;3axl«ia and ^^ iltiQLlazlua* Iho geznaflim rfionad a9tmf9 
hi^tolo^oal dasaago and In most oasas alimoat a l l tyoplio«9rtaa 
dagse^axatad along viliStx ma tropaio ooara and pivfoilioiilay 
tlasiuea* 'Siara vaa no oooyta in tha "ntfiillazlua and tha 
intorfolliouiar pluga Mi.<X tha l%»lllaular plug uoK%r t^a i»a^04l 
mXao 4aapanarata<3i* l^o dtialntasmt^d mxma of tho iSiGRiazlal tladn® 
yao ,^rtaoat at tlio ysamot of Itoie wmrlola. '?fiQ o«tLl@ of tho 
follicular ^llhidLiiam \tmt9 alao alj^orasil md ^ g l r miol<ad diow^a 
.^ or-osioi, i^iiiuclafita follicular oolls vara abaaat* 
' «> 
la @crja <yt3a© Hi a ^^ arraarlun ^Hoved vory anoanloao 
differsKitiaticm of tlio jou^ ii*!*^  ooe^to® v^ iioH wora rotaiaad In 
thd ^enaaxiim* iSisra was elttiping of ^iroaittn In 13i® tropho* 
oytaa bat laan^ r of iki0m irara noxenl* Hov^var* txapidlo eora 
and prafollioular tlaaaa ynsn aoi^tlaMly aba«it* ^taUarism 
%iaa lua ia t lna i i i^^a . #olliaular ai^lttLollua vaa Taxgr thin &tt^  
%dthottt 1iiiaiol# ta aaSlla (Plata XVXt ?1^ »)• 
Sana of ibo ;arsarla wara alooat noxnal* ISia only 
al»ozaalltsr v^a r^raoaatad lay a l i t t l e olaiping of c^roaatia 
In tropHocrftaa as wtf.1 as r>2P«*olliowl«y o<3.l8« Ilia ooaytae 
of tha Titallarliiia wars SPBIIar in aisa in oost^ariani witli 
'^09 
ISiat of e^ita^ox teid at^& of ^mat wm i a a«Bt« etatA of 
4ft«r «lftA«i aays follovAn,:; injeotl«m Ujo ovaxles had 
Almost at^Xa^ affaat ao aflknr ttn dtyra jC l^Xoidn ;^ in iaot las 
(Plata r9 l , flfg. O* listoXoglaal yioHjya of me aevqarAly 
affactad o^mrlclaa sTioifad ^^ c^saaiitua in. aouta otata of dla» 
Intagxatlc^ mi6 thsra %«ia not a f^h-0L@ ln%&ot eoll* In oone 
o%n%siolosf at I2i© lasj^ raator© oeayta was also in ecr9'<ar« stata 
of dQ^ j^aiasaticas tiit s t i l l raeot^aata©. *%o daba?la o-* i:jo3»a-» 
r ia l tlofiMa oollaotad on t^iia ooo^ta* i^ara was no t»Roe of 
Intarfoll lc^lnr plugs and iha fo l l ioalar i-l^^ o** "^S^® pa<llOfll« 
{^llioular i^l-^i3liui3 %mQ q^%%& ftagUa mid t#ittiout Miiuclci^ta 
oollj}* Tha wall of t^ io pe<lloaL %iBa alao aj^yraotably laxln 
(Plata X7I, i«l,|, H). 
'%a laaa aftaotad avaxlolaa cKHitaiuad liia saxiaarlua 
having taezi^ tsroplio^tao «(11S& aluiai»ii:iil of QlixvxaatSA a&a laaa 
d«Bi8L'^  of px^ol l iaular ealla* BatrltlTa oayda la 1h« 
folXloular apl^allasa vara tsagUa in ooayaxlaon wUh Hiat of 
oon^poX* Ilia an b^ar af 999^^ l a Hia vitfl&Iaritta vavt Immt 
ead tbiara alaa vaa aaBllar Usaa theaa af tha aoxnal ^aaalaa* 
>%# pyooaaa of vlt^LXo^Qiiaala vaa fa i ta lAav l a tliaaa awt«lia>aa» 
Uaat af ttie oiraxiaa Isad aarara mmtoi^eal diraa^ and 
2in 
"vltellJirlim y&Q unreoo^aatild as a l l Hi* docQrtes of th« 
S<raff»ziim vaa VttOOijaisalslc d^OOOM of I t s pecMliar shape a»S 
8tiiln# f!i« oveixloles vore meh «mlX«r ao eo s^paroa %d.1^  tbat 
of oonts<61« 3oa@ of t^o OTarlas v«r« ooiapaxntlVQly leas 
affaetad tet tholr ororlolaa vava alae ici&llar* 30ita of tlia 
oatarad a^a va3*a always rataliiad la HiQ <sr9eLTi9& (Plata )nrCt 
the h l s to lo^e^ danaga of laalli aanrar«ly affaetod owaxiolaa 
and ifin-t of laes affootod ovarlolae wxa noarly adillar to t'ioaa 
of liiQ faoalas aftar flfta4& day@ folloiidni l^a Injection of 
&i dXax* o<mo0at3mtlon of i£!S« senresndLy affooted orvaxlolao 
#iow®d pu^aaneat cytotoxic effeot of ifts* %foeree^ e le©© affooted 
ovarloleo jpa^oalad oytoatatio effect* 
Like a^litlt faoaleat f^ zt»dciy«»ald tiftbf»iastaif xiyta^s 
vera ^^ leo Injeoted f*0 ;al of 0*90 par e«it 14^ 9 aad Itia affeetad 
feEsaloa % i^i^  r^aarisad frors aao^ xiycttihs vvjf paivad «&1h 
uuaffeoted i»lea of liia eeirre)Q>aadltia age* Aa daaoriWd ^forat 
the feeialee ware aiseeetad at sl^sllAr latarval af t&cta to 
e t a ^ Hie aaatooieal as wall aa hlatOloglQal dtma^n in Iheir 
ovarlaa* 
Allbaa^ -me ovaries of flYa-daywoid affected feoalea 
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woTtt liRioh aiaall«r tbon Ihosa of iaatf«<rt«d ttmXmi of 1h« 
oorr«8poadtzig a^ot Hie cs«>n»rlisa «id ^ « vittfUaxltni v«r» 
ro6opiis£a1>a,«* Bat Hk^ foUioulwr oli^ alMVa loat Hislr i4«atitr 
iA Hio iri%«illaxliM« ammmxSxm wkm warmal in sLsa ana irtu^ s^* 
Hovovvrt vit«Ilaylua dxoifaA Itio ooQesino«MKit ot 4l8lii'l^m'il«i 
0tartla^ from 1li« posttoriov voifllocu moirvfoxvt a mA^^umMLm 
post0sAor portt<m of 1ti« •it«a.XftXiuii %a@ teiptsr 3&i^  txim^pMWit* 
1h«r« %ae i^ ssi^ of vltoSLlosaciosi^ la Ih® ooe^ t^oo of Hio 
iritoilaritm* UzmffeotoA fooalee duxlzig liiid ^orlod ootspld'tiia 
tho pz«»o<iao of vlt^logoiofl&a sad 111® olioxloii yan laid asotmd 
aaOh oatuvod ooeyto (Plato xn^ n.a* !>• 
Hiotologiofaijr Ihdao ovaxi«3 «lioifa4 dxaotio anoaallee 
in ih^v stmotxire* '>f08t of Hia tz*0];tioo^tos aa w^U. as profolll* 
oolar oollo baQQcm pyotiotlo* A ooaiddaxalala part of tba txophle 
oova lias also loot* iSia x«t«iitloii of Iha oooytoa in tbo goaesMixtna 
and t^ la foz»itL<Ki of oompound «@s t/tmB^me «&« not veeoydad* In 
ttia rltaillaxluia daatantotlQa of tho ooeytoa OMnnrsA IA inftdoa 
vay. lXow«r«rt in the ooojrtoo vaoisellaatlQn was num and yolk 
dflpegltlQa %ia8 alia«!it« HutrttlTa eoTds wovo also ab8«at ia "^o 
foillowlay n^tbitllna* Xa^vfoHloalar plu^s wont id^iltioa&tlj 
tbin and oooaaionall^' the fOUloular aoUa rf%o«f«d cilfBipad 
tfuraaatln* 3iaaoloat« folliotOar ooUa vora a^affiit f Plato Tfl^ 
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Ha tod tso®, Hio Tita31axlu!3i« JUr^«r« in SOQO onuRlelMtt 1ii« 
gitiftilftl tl8#io also ac^ed i>08tianosly as 1ti« ro«oy^tloa of 
ooo7t98 ff^hsmeed in the vitftllayiim* Allheu^ aao« ooi^rtm warn 
eXoax^ Ly yisHHiio in tlio -vitiaiariumt tli«sf ««i« atas^ sBHa ta 
shap«* me postvviov v«^<m of lti@ vitollaxltta nao 0Or«PtiLy 
daiaa^ sod and l>oc^ m^o Oloart oapty and txanflparant* lloot of Hio 
ovaxl«3 ^nro vo^ood in e&ao ao ooapayod id lb Ihoao of oontroU 
(Plato X7I, mm* J & ^). 
'%9 natiayo of hi atolOii^oal daaago of thoa« ovasioo vao 
alriost lilcQ thoflo of fiTo»da3P-oXd affootod foraaloa liit n^ nra 
s^oro ill intinait/* I^ HQ foXlioalar ?lttg noar 13x9 podio^d v»« 
also do^onoxatod ( l a t e m$ .1^. c)« 
1!lfie ovmiloa of fLfteen^da^t^ld affootod foaaloa ehouod 
aoao yoeor«i7« In Ute oaao ovaxy 'vaziod offoeto %fovo Oboosrrod 
end ooBo ovaxloloo novo eoa^otoly «ip1gr oaoMpt a Utl&o dtlneio 
of diiAnto^satod oello a«av i t o ^ao* ilioroaa oHior •vwri^oo 
wore as Xar^ ae that of na—al foaiaoa* Often Hio evvai^ flloa 
aXao had oatoyad oofs tet tholir mxma^tmmt wao annna1ooa» 
iloolly the ovwiiao did not t^0y »eiwraay Int lliegr goawiiiod 
oxtr^aeX^ ^^ j^aa^ ied without aioy dlatlnetiQn liotvoen ttao 
«ad tKo vlteUasiua and ^eor voro aB«h ^Millar in oooipavlaan 
'^i:] 
\A1^ that of noxaal £iBRX«s of iho namwptmMjmi ago (Fl&to XVI* 
:tltttQila8i06l 6Hm9$ of tlio a«rov«Xy affoot^ ovaviolM 
wao lnt«iM&.7 Xo«iliMid itt Hio usiaadTitxii iM<^ hud eXv^ o^d aassoo 
of ohvQwi'tlB «n4 osiiwplAMi idHi flftlza^ largo txumb^ r of 9^^ 
apaooa* Only & f«v tfoi^ooiytoo %f«ro intaott %fe«3raaa tro]^« 
eoTo and pv9foiIl9aXa:r tlaauo ooaplotoSly aia&ppoavodU ^ « 
vitollaxluet i«8 nnxooo^iissaiao ao a l l i t s intoomal 04illttlar 
sittnotBYo Aoi3cn»0QBa't@A Xo6t9iLii|| B, fA.&x3P 9Xp^ tolso iuft vtiicfti ^ o 
tbo goxaaaetal aaaa dosoondod* j^cllicuiar er>i'^oIlu!i boeaao 
•or^r 12iin and i t s plMg» v«(V« abeffit (PX^to rfXf H ^ P)« 
Dio 0va«ioXo8 iihioh ahovod aoao vooovoi*/ vovot iioworort 
hlatoloKleally qui to a^omal* Host of His eloxnaxlaX tiasao 
etio^ tfod pyoziosio in 1S\^r oolXo* tho trophio oovo uae ssaXX aad 
quits fxnglXo* ilia dsasitsr of itio psofoXliouXar oolXe was aXae 
ro^oed and cooytes IMQPS aXso wlainod in Iho ^•znaziusit aXthoo^ 
eo3?oimd o ^ oiiaa^ers tiors not ooon in '^oso ovaarioXos* n&o 
follieaXar opithoXium was yitti v«ik and fk«jiXo sntdt ivo eovda* 
Iho orldflsoo of VxQ enrtpoeAtitm was Tory Xoss in tboMi o«»vioXo«» 
nowvrssr* iCurs wcro snoa^ aa«»id oaBs i& ttids* onurisa.^* l a t 
Ihs^ vt«« Mitiiaod, 
^ s t of t:i«;» ov-azloa OJ! a^'foctod foa^oa aftor twcut^ f 
AajTo foxxowing oBorgokoo iliowod vvooracy* Bat tbo aatnxati<» of 
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fho ooeytes tn tho vit«ilanum v&s not zioxtiaX* Al^oui^ 
ohoxlon MIS aXao soovvt^ arcund 1h« antared oo«yt08t th«8« 
d^8 ¥«w» x^talned In -tti© vi^ MiLlaxitm (riat« r?I, 51 a» ?^>. 
itio a&ss9 of lii« o^ rovldd alao li«9QBai« &«AX3.y cdndlar to that of 
ocmtrol feraalos* so^ io of ISio ovfurlos v«ro alao seroMAy 
aaim^^ and lh«a« mve uudiff«r«ntiatad In-to tho snxnEurlua aaA 
tho vit03.1aTtuo« In hlatoXo^OEa datails Ihooo ovftriaa v«x« 
noaxly alTidlar to thoao of flfto«a»>da2M>Xd affoctod t«»ti3.«8 
(}.aato XVI, a ;». Q ^ II), 
'tefttfigit n twoAm imi Qt^ WIT tfBt ^11' 
If «wly aao^god tmalmu of J , gjlfi^ aalattta %f9re iseawpsoa in 
dlfferont oonooatratlQna of lOS to oVaexvo -Ih^lr ettoota oii iho 
foomidlty and tfoo fortui ty of IMa i^ociao (^ootloti ID* Slnea 
i):naraioi;^  la 0«S par eont His lAa found ootit affoetiro on liia 
fecundity and fartiXltyt Hiaarafovtt IS^ o ovariaa of aaoh faoulaa 
%f«re alao axmalnad aftar ?# lOf 1S> and 20 daya foaXo%f&B|E 
iTaaasptfion* 
'Sha ovaxlao of treatad toaolao aftar flTo d&ya voara watlb. 
aaaXlar Htma tboaa of aontvei foaalaa af ISia aerr«apQBdiiis a^a* 
Althon^^ Iha ovaxlolaa had (laito tfloar 0«nn7ia» and vitoUJurliuit 
tho folXloular OTiafil^ ars oi* Hio TltilXarlua vaxa Inaiatln^iiilialala 
^in 
and 1li«r« %flio tUmat Indioatloa of tho oaaa«ieff3«nit of UtitAr 
dogonoratioti, ISio also oad sliapo of Hio g^na&viua uas noxaeil* 
'Bi9 podtoslor laost m^osi of tho 078V&olo in isc&ny o&noo wx9 
®3PV Indloatiiis ttio aia&atogxfttlfia of t^o oooytos in tbls 
rogLozi« Ooo^tos in Hio vlt«XIaslu!!i did not si^ ov OAttixai^ tti 
and ohorl4»i veto not oooivtod* Ibe ovaxioXoa of llio tvofttoA 
focsaloe uoro mxdti shortor in l^nglti trion tbat of untvoitod 
faoeileo of th@ oorroop<3ading a ^ (Vlato T^ XXf Fi£^ A)» 
In Matologiofil pxiopasationa of ouioh ovmzios nost of 
the tve^oosrtos had oHurtsping of t^ixosmWa in tbolr miolol* 
fixQ trophlo oovo and pfofollioulftr tloono i#«v« oodpXotoil.^  
absent at tlio Ix&ae of tho go^aaslum. ^^ lo ^oun^ oooytoa vovo 
mostly rotainod in tho ofarrmxlua or oo?3i>ound ogg ^maliaro in 
1^ 0 noc^ of -ttiQ vitollarlun vor© qpito f^oq i^ant. *%or» «iQ no 
indication of vit«Ilog<siosls in tlioao oocytost inotoad aoet of 
t^ )«a had Taoaoloa* Iho ooplaan of a l l ooojftoo vao hOESosoaooo^y 
ipaimlar. 'Sbo intoorfollioulax' pings of thoso ovaarloloo wsro 
'^i.tnov ISian Hiat of nonaal ovasiolos* 'THo oooytos nsav Ihs 
Imso of •itidlailttni shoved advanosd sta^ss of ^m^gm&m^on. i^blls 
tlioso of tho antorior ro^ion oxul^ r d«r«lop^ vaouoliaatiott* 
th« follieulav ^i lhs l i im vas Itiia and Hia xnelsi of %%m mAlm 
ihoirod olttsaping of tlioir ^brooatin* MimOlsat* ea l l s in tM 
foilieular •pithOS.iim wezo also alisont <Plats Xtnit fig* S)» 
2liy 
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kttmf ttB da^s In soae of ^0 ovarlolee the vitellazlusi 
ocei^aetel;/ doafl^ orated* Althou^ tft&«dr gwrnvla voy« of novaoil 
timpQ end slsot i t o o^luXar eoixtan%a posteriorly isorod Xowrlag 
aiit^rlor part of tb@ ovnriolo QE!^ ty» la tlie lees Af f«ot«4 
ov«&xioXo09 tho vltellarltia had aa&y &ooyt«s iii vajrlouo «itagpi 
of aRt!»icii;iQa and aoiao of iho ooo^rtoo alsio tamaj9f<»xa«d into 
laatttrod o^ rto wltli ooraplote <^ icrlO!a eroima th«o« iiat «i«s© 
0^0 wore wmXl0r in tsisso mid maxy of lti«i wore aboovenXly oimped« 
Hio sl»e of Iho ovnrles as a i#ioXo %«3 ffmller l^aa tbat of ^ e 
aorsml feaaloe of tiio oorre^c«idisijs a/jo ( . late :svil, ?l,i, 3) . 
aietoloiiloal o<»iditloi^ of l^eae ovaries rvrealod "varlod 
of foots of t<!3« In a3*rorel^  af footed o^^mriclei: ouly a sm.asi of 
do .joixoiatee c^ lo vitSi u feu iutaot tropiiooytao wac ,,jPoa<Kit« 
Aside t'.ls call dolirlu the ^itlro oimrlcio wad lil:e an aipty 
tube* 1310 follloular Oril^c^ium wao UXSM aad i to ijuoxear 
oCiroeaattA vao oluaped* 1%io Miwcloate o^IXe weare e t l l l auatfit* 
All tSio intearfollioalar pliage and the feOlloolar plus near -^e 
podloal ooa;<lotel/ de^eaeiated* 
In eoao of itoe ovarioles the fliiraarlwii was aeax&sr 
aomal and otoly a few tro.hooytea had oiluisped ohrooatlii in 
their zsidei* Iho tro Oiio oore and prefoXlieular tlseae were 
also Intact* ''^t l»ie •<Kt«aiarltti« %A« <!aito iltort and th lA aa 
oo i^^ 'sred with lhnt of eontrol and ^ o l r follioular dmsatb^ru 
Zi 
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uoro dLao7(liQ;a.y arzmi^d* Bat thd ooplasm of 1h«so oocytes 
%^Q !iouo;j3£i^ c«aay Tjffarsalnr td.thi»t any t«ie« of yolk d3r>OG&tiQa« 
!!oot of 1Si«eo ooe:^ 'tod stiovod ttio ^atm9eut^^im% of VBocioXisstitlmi* 
:!o%r«7«rt ^^ eoeytos of t^e postezler f^3#osi of tlio vitoaiXairimi 
showed Rfluto dHatutdgSBtioci «ma -^o f^lionlar ^ith^luia HAS 
d^ nroid of isitriti'ra oovdg ^nd di«r4&op«d pycaioaia in thoir aB^«i 
O^or ovmrioXoo woro loss iiff«ot«d« Zn ^ooo ttie 
i5i«reiQriuia and lii^ vlt«aiaxlusi v«r« Tsry dlot&aet* ^ e nwRaasrlum 
%Aa uoxiaAl oaie^t a l l t t l o ooatt«r»4 oxroiaatln oluai)!^;; In 
tro^ooyt«» caid |xr<9folllcula3P e«ll9« 1lh«ro vaa l^o vot^nticm 
of tiio oooytaa in tho gezoarlim and oom>ound o -^; c^ob«vsi««r0 
Qiao absent* AltSiOu^ the ooo/teti voro 03all lii sls^ot tSio 
follicular ^Itl^ollura, tiit«rfcilloular pXugot foXlioular plug 
noar the podl04kIt Maanc^oat« ooXle nud iiu trltlTd oox^ Ixa ttie 
fcllloular oplthoiltuia v«3ro zioxiaal and intaot* '!lsus 1ho«o 
ova:nol«s %r«ro n«iaxly noxtaal and sho%i«d oytostatio off«ot* 
Aftwr £lft««& days fallowing lanarslon of tho tmaXmm in 
aost aaasa tho ovnxloloa wears asrearttX? affsetsd oad thssrs %ias 
no distlnotlon iMtwosn tho cwwtftuu and Hio rit^llaxlaB* A 
daxicly stainod aase naa pvsssnt at tba teas of tlis ovaxielsst 
\ihsrsQ9 tfio raat of i t was ofti. XatoXy ori^ t^y* Hoi^ nrart 1^ & ^av 
ovaxiolsa liko gamarliia and tha vit^Xlaxitm wars dlstinst and 
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the Xatt«r had trnturod mm» fta iMiI!L« AHfoou^ 1h«89 ics^e had 
ocnpl0t<i e'loxKn around Iti^ ia* ^<d» alse and stiape nas absolutotly 
noratil* A3 a i^iola 1£i3 ovtirlaa irar® imi^ jsaallov than ttioae of 
eontvol (r iatt XTTIf llr|« C)« 
fho hltstoXo^oeX org^^aatioa o^ s^^x^y affectod 
evnvloXos %<ae unxoooasiaalaiXo alno9 1her« %a8 not a slnf^a 
Intitot oalX in ^Q m^na^Tixm an' Inatand a laa^ a of dle^ta^mt^di 
ooXXa W&& prosient* 13i# oaHro eoXXtiXar oont«it of Itio vitoaJL** 
riua do^ffiozatod and oanooqu^ intXy^  i t booaao indlstUigaisttataa* 
AXtl^ oai^  tho foXXiouXar ^{lilhAitm vaa proaont* i t was in l^o 
atata of aoata dlidatogmtion* fho foXXieiaXar o^Xo Mmv@ 
a>no3eQaXX^  sluipad mid Hiolr nuiaoi ffoare vasdotiXatod witti l^^r 
^ro?aatin eXii^od* l!hovo %dae uo tzaeo of oithor intarfoXXiouXar 
;)lua or HiQ folliCRaar pX«g soar tha podle^ (Xato ?VII, Ft i. 0)» 
Caly n fow ovianoX^s wjro X999 affoetod and ^ s i r oyt^ 
Xo^ OfiX atxuoixtro uas noaxly noxnaX axsoapt a Xit'^a dieaax&i^e 
oXumpin.i of ohrc^mtla in tlio tro^ S^iodj^ ftoo aad mPofoXXlouXar 
tiasKia* fbo oeeyt— in tba TitiSlXaxlaa \mt9 eoopMt i d ^ aofgnal 
TitaXXogioaaia aXthough thay iiara anaXXar than thoaa of nosaaX 
taaal tai IHa noalNir af ooagrtaa in HM irltaXXaxiua «aa alaa 
Xaoa in eoispaxlaan with that af nonnX faaaXoa* Thus Hiaaa 
ovarioXaa d^ iovad eytoatatie affaet inataad of oytotoidLa ytolt/h 
itfara laora OOODMR (rxata TVZZf n,$m £)« 
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^0 i^ rmtoTxloa,! otnxai»3'a of tho ovaxlao of tvinl^ dBjlF"* 
01S trafttvd t^mal-^a ym& aoro aii(»wXaii8 ^wn l>9for«« iloXy a fvw 
ovttrlol«« liaa aoAtoaloeX dlstlzietlQn IIOIMMRI Ih^ ^vxoRTinst tmd 
Hio vit«3.1a«lum« Hid oooyt«ff of tho vit^illazluia of mtki ov»» 
xtol«8 iii»r« ao9l9L2r ^aoajitod 1A i&dch ooeAi&anally in't«tlX08#» 
n«ido w^» oom^Hetrnd imd chavian vfta eoeyt#d airoiiiid 1h«a 
U'lato m i , U s . !))• 
•fh© his^loglftal plcairo of ast^ee^^ nffoetod enmviolmm 
V09'€Al«a ooisplo^ docpn^XAtiosi Of Intoxnal e^luXar otruo1»3^ 
and o»ly a aoBlX <|tiaiitlt^' of iudlatlnsiiitiaM.d eoUX dobxlo was 
pipwaoat near ifoo imao of Hia ov^rloXaa* <mo foXllaular ^Itiia* 
Xiixa also s^ ionod Iho aim to ^laa^o aa It© ealla had almoxsol 
In tile 1QQ0 atfactod ovarloXoa tiie goraaxlua bad Xaaa 
affaetad tar i^^ ioeytaa a&d . rafoXXiouXar eoZlXa* OanHiriusi vaa 
eoiapaot %fltlioiit aa/ aaptar i^aaa* ^ a ooonftoa of iSia TlttiLla* 
zlua vara elKioxEnXXy Xong wllti hoeogieoiiil/ gmaOar eopXaaa 
tMt wl^umt iraoBoiiaatlaii* i!ha Bim¥«r of ooejrtaa wfta ytteaad 
tha foxXiouXar ai^ ilhaXitttt waa alaaat nosraal Int Hia falai'iUUJU 
auXar pXuga %f«ra Iblxu In tha poatavior aaat oooytaa daiaitsa* 
tloii ooaorrad ^PXata TVn, }?1^ ! ) • 
Ufaaa 1319 of fact of f!l3 on fsaalo J* f^lJIrFZllffiiifl ^ ^^8 
matlied af apipXiaatioii waa not ualfesQ tet aoaa of tba afttxiolaa 
wava aavaraly dszaa^ ad i^ ilXa oHiiaro c^ owad taXr raoaravsr of Ihalr 
2L*n 
obsexvoci t i l l Itiai? d«K\th mxtl I t IAS fcxtna Hiat Ihe 9ev«iM3.y 
offootod mm3lol«0 hQ<l pasaoa^fit eyto'tosdo 8ff«ett yboroas 
l033 affeotod ovfixloXdo ihov«d o^^statle ott«et ana roocvex^ 
\mB aX«o e«3mflia in Hio latter tm&^ 
Lik9 adaXt f«3al9a« foa»»aa;S^ i^ Xd tiftbii^aa^v n^s^n 
%f«rQ alae iifta<iEraoa In 0 » ^ ^jt&r o&aX tMS @nd tha fasaXao oEaav^ od 
fjTOsi 8»Qh nya^9 vasra k«pt %d1Si anaffaetad m^99 of elolXcr ago* 
FasTalX^ oontaroX %NNPa also pvaparad b^ dipping a^pha in Itia 
olxtava Of aoatona and watar and fanalaa ansvgad vara aisslXaxay 
i^ a t^ ymti noxaaX naXaa of alf^Xar aga« %a fofSoXaa %fa«a dlaaoe-* 
tad aa daa03cll»ad bafora for ISi^r ovarlaa* 
Aftar ftya d^yat 
fha ovaxtas of affaetad fataaXas aftar tlTa daya folXoiding 
ociar^enaa itiovad ixrajiXar affaet* iioat of Iba ovarlaa vora 
noraal mtk& oinlXar in ttialr anateaioaX atamotara to that of 
eontroX and <»ay a faw of thaa flhowad dioe«Bmltaa daaa^aa» 
AXtbioai^  in mtb ovarlaa Hia gazaariun and tha ^toXXaslm 
vara OXoaza^  aaxlcad» tha foXXioiXa obaaaNsara vmt^ indiatlaot in 
tha Xattar* fUzititrt Hiaaa ovarlaa iiara T9^emA in aiaa Hiia 
t te t of Hia unaffaetad faoaXaa of tba aorr^Npondin^ a ^ (PXata 
'Tl l l t 21sa« A ii 3) , 
22 
fh@ hlstolo^oaX pioture ot 1h#tt« wmri^m was oiUy 
a l i^ i t ly dlftssta&t titan that of 1ii9 aoyeiaX ftfrnl^s* loeHy 
th9 goneiaaxliia vets hlatologlc^X;^ uc^raal ^KS9|)t 3f»ae ernXX 
^pnoeo and l o s s d«jslty ot 1^« pi^follioular ca l l a. I^o dlff#» 
v«^;tiation $md dooofndaoea of 13te ooeytee was unaffaetod* 1!ha 
vitalXaslua wad alao nor'aal QQGespt occaedonaX T&aikm Ats^gsm^^ 
ration of oocytaa (iiat«j TTIXIt ^^m* *^ ^ ! ) • 
mo ovarieo of t<£)K»<l&,^ «^ Xd affeotod f«aaXaa also did 
not show miXtwem axiatardea! offaet. In aoat affootod ovaxlea 
oaturad o^:fs vara 'ipotaiiiad. llowarosTt t^a ^Bensurltxia and tha 
vltallavlum ware olaarl^ dilTfaraatiatad Xvoa aa<^ othar iii a l l 
ovnrioiaa* iaas affacted ovaxlaa vara apparontX;/ uoroal 1Mt 
Itie auibar oiT ooc/ta® 1^ tiia vttollartum uaa laaa In coapiiPlscwi 
with tSmt of uiiatfactod fdrmXaa of IJIQ corraapostiiJljri,:; aga« 
!lovavar» th© o^rarlao of affactad faimlaa vara appradably mvill^r 
tSiaa ttiosa of norrml f«aaXaa (Plata X?XII, i l g s . Ct ^ i& J) . 
Aaatot^cmllyt ^ost of iho ovarlas of fltta^^da;fHild 
atfaotaA f«»Xaa <killy vaeorvradu '^a »»ib«r of ooaart«« ^ ^^^ 
•tt iOlAnim aad tha sls^a of tha ovarlolaa ^i^r^ akaXlar to IfeOM 
of eontrola* In hlotologleal obaoacvatlona a l l tla«iaa vara 
intact aicoapt occaatonolljr iiMoaplata raaorptiaa of ooeytaa in 
«iG vltallariuni olthou^t tharo varo sd j ia of vltoilosattosdo In 
t»iaaa ooo^taa (Plata rvxIXt ^ga* ^ & K)« 
^ f^ /J 
- *, 1 
of aoxtaol faaal^s in orsry y««t>«tt* SoiMrr«r» aoae ovax&oe vara 
otiXX aoaXlor tfiowixi f oyto«%i«i« «ff«ot 0t it!s« Owing to Utia 
viaasori tti« laossb^ r of ooo/t«8 in the tt'N&XftTlim voxo l«fta than 
noxnial* Aiiato;3i«&ll/ tho^a ovazloa %faro noxsassl imd mideaaiTSd 
(Plata XVIII t nz^ !• as G), 
"Jh© hlotopn^holosloal affoet^ of i!'""2 ai l^ is ovarioo of 
2* <|ia/mlttta9 wajpa fiu-rK.iarlaafi in IViMo 33 oat! thoao of foots 
w@ra also oo?3paro4 vdth «iooo of '?.*5l f'?ablo»30)« 
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227} 
Tha dfj^octs ox aX^^atin^ agents *f31 and itlU oa 
J* *^ ailati^n varied. Sy tlia topioel applioatlont mm tho 
ail^to eaaodatsatloiiio of f'Jil OBttMA hi^«ir mortality/ ot 
aflulto In ooriparioem wi-^ ai-iilar as w«£Ll as hi | i i r dCKio«itsa» 
tlon® of ?ts a^ d ^gaamHy f«e»l«a vavo novo auDeaptHAQ 
^inm rapXQ&9 ^^dti a&s^tlo&itXy to fJU .Aartliox^ the poar oait 
aortfsllty ia Dol^ aaxaa «maod ^ 0,5 pea? ooat '^1! waa alaoet 
a«iul^4«).t to S>»0 par oaat ^^ f^  l^ovavart on rsldb-fLttb^lnatar 
a^ ni«ie3 tho e^j.aioati<m of Hieaa ^i^aioa© ooueaa lil/fiar oorta-
Xl-tor t?^ 2^^  Qdulto ana lllsoulaa f-V. was nox© o^fsotivo than Jri^ i* 
"^^a 'Hf favtfiea a^o:/ 1>0 attrlliutad to hi Ji«? paaatratlcm powar 
and ©ffaatlvaaaaa of Tit a@ eo^^rad %iith that of t l j , TtiQ 
survived ii/i.li© followia-3 traatn<iat 9a|>aoially t^ M^fiar ooae«i» 
tratlcaa iatlicataS «nhaiM€Eia»t of tha ixiotar paxlod and doSLayod 
acaasrspsitioa* Xtt ISisvaforat appaoro Huit in amob n^s^a eaovatioa 
of oioulting hoxtKKia was tma^omxiXy iiahiliitad* Uia affaotlY** 
nasa of ?'^ ^ ou i>» aia^ailai^a l a eoK p^axntila to -eiat on 
i*» fl^ ifl^ rr^ '^^ mir (Ciyatal, 1963t 1964) • Uovwrcr. aa tuo-dny^tfld 
£• „^,^ft<nt^ < iooiifle»>pc»ioa* 1^70) tv«ibwilaa waa not aa affa«ttTa 
ao on J» ftfni1iln'*Mft' ^ weX9 J^ m f^frtfftlUllltB' (OadsUah moA 
dlatfiovdt 1971a) aa£ on aaolt aBX^J^ TllWlMnfl ^ ^1<^ Jdl l]L>f 
196aki;» to-piool Qpylioatio« of rwch stroci^ar doaas of 1*31 than 
uaod <xi j ^ Tl^mAfl^i? pTor^A X^ia affaetiTa* 
«> o 
st«i4Xaiito lii iV^p'i© ao udll as aclultst »«ap«otivoIyi gohaiioed 
p®T ©out ^ortalit^y as oaaxiir©*! w1.1fi toploal apiJlioatlcaa. hikQ 
t o Qffeet of tdploAl as;>pXi<Kitlo£it iujoetloia ot Hioae o'i&i%o&t»» 
ttrvi'v^ 4i2r:s,^ ia aa^in livvd longer Uma, eoatfol« ftftrioi^fdmt 
proired t^ mt outlole ao«9 £i/Ot aHov to pa@a tfurouji ISia ^d lo 
^aiitity oi eiit7ioaft«Pilimt9 appliod on lt# I t la also intaronV 
inn timt b^ bol^ i tJi^ rfttods foiaalos w«rQ aov« dtiso^titao l£ian 
'^alos to ^eae ohocaootox&laato ds|)£}0iall;/ by %IQ filij^ en? ooekO{3DH> 
tisatioao of '^ 4^ <0.&0 cmd e.75 i»oa? o«ut). 'li© Q-'ifoot of iiijoo-
tlon of 'P 3! was caso otu :ia-a 4ii j^ « d9ti^ fat3,g|it l«i; i t .^.rovod 
ineffaottva < uaiHonoo ,^ ^ . » 19^) • '3io of^oot o:^  tlio iiijaotloa 
of 'A 1;^  hao uot o^ai otudioS csi imy oi^«? i%>9Cid3» '^ :l0?^ fo2(^ o« 
I-noroioii of uoyily ^sarsoa 2« elii-yilr^ ttt::^  for 5 ooemido 
in aifforatit eosie«atmttagas of 4^ !^  (0«l25t 0*25% 0,$0 cmd 0*7$ 
ptar o«it) oruiood TOSV ^ i ^ ^oro^xta^ of rK>r%iXity a^ cox^arod 
vitli OKi»»dEiy»<Ad adoXto. !low«7ari uziliko tO£>lQel or iujodttoa 
tr«Bta€nt fftaoloa vara laao diaoiptltfta to tosaaraloei tttan ^ o 
dDloo* .^rtboTt huiidroS par otnt ciortBlity aid not oaoor vnn 
'itj t-marsAea in i^e stron^oait eooo«Bt»atlQ& of if iu« As eotaparad 
uith aaultOf laierelem of tai^flfttwiiiatBr nyn^ho lu 0«ta5» 0*35 
•m,G f-m^' jos^ om^t oGacaLitra^oii of n a ^caiae i^lly losl to hi.'iitMp 
!:iortality» liiaroas in 0«7^ per oeit iU3 sio nyr^s oould &*isvlYa« 
'427 
Use ii^ T^t^ ihea mtidle or i t «at«r« HM tratfiaa 1tivou,^ i ^ o 
ai^tT&xHon and diflUs^s in HM }»$f Xm^ii^ to hi fior toado 
aetioxu I t i s eQt»d«<!ted tlmt 0#50 «a4 0«75 p«r o ^ t I'tD ars 
mo«9 tcndo to -tho filfttivinstKr a^ mphe of j ^ ftfliiiH l^llf? f" ^<** 
tiiooo oouoQcitxaticiis or© nm& W iaaoroioti tecAuti^* i^ iaa tuy 
other uol^ iod^* airthort Hio «vomgo dusntioei of ays^iial p«eiod 
uRo aloo cdc^ilfioaatly inevoaaod 1^ iatsos'stoa €ippXi«itioei« 
Althouji &s^.omv<i to difformat «ailutlaiis o i IL5 by 
root^ i^ml SQlftiod for varloiia X^n t^tis of 'Umt Ui aif e<8r^t r a i l -
cntl*ma ihov<iA v&riatictia; Iti i^ o^aoxal two i!^ort3&t oceicXu-
ESictiQ tf^ po dsaici* UrotXy t^oro uae e ooviroilntlcai batyo€» '^ io 
eaic.3Utrattai cuid oortc^ity i«o« as oofie^ntrnticii \jaa juioroaood 
rrtfillt^r 1^ oE&oh DOX aii?iasioo4« .moaSLj "t'lla oorr«a.otloti wng 
oCiao nalaitn1ao'3 ullgi di-forgat Onyatt^ rio <r2 ast, ojur'a tiao w^ -th 
r,cfe.oet to cnc^i ocexoentnxtloru Sssnomlly "the ooswoajon^ln.^  
ailutl^n of "^^  'i'^  i#gBfo loao oZfootivo but i ta aott"»ltsr aalntatuod 
oos?€latioaG ^ lilQr to t ^ t of ?!.}« lo^ i^ wrort feeoXca were sioyo 
rwoooptatao to '^  "^.^ IUJO ' H S . "Sho resl&iaX appXiOAtloii of IMS 
isi oBustA i^ *hQ nyi.^ ioX aortolitsr i s !30vo effoetiTo ^tmn. ihm 
topioaX applio&tioei, 9ie A m t i « i of HM tvoated si^ isiihs «»• 
Qlso isioreftood by both flb«3io«3ia bat ifils HQO raova offsetiTO 
«ian T*!*/., '^ovo^orof i t ocm bo oooOIttaod that 'im isao bi#i«r 
rj^t'^^nl nct i^ty fm n» 1l!nifll''i1fflt ao Q0Qt«ro4 %dtb l^ i'A iii!iich 
i s a aoEbi^lkyiatin ; njoat* 
rzs 
^^ !^t :Mu aad ll"!*A ts^  topicsalf Injaotloiit ttmfOttAoa or f^^daoal 
a plleation 12&0 oaxvl's'iid u/sphs ^^ o^araCLXy lived Ifltijor t^ imi 
oantrols* "^^rofovsf i t la quite oaLoar liuit o i l iii90Q o^ityiioede 
clgOLay the r^eaa^ aad oetlon ot cioaxtliag iiortaeno in itie tvoatod 
of aaulte txoQ Itia tvoAtod njr^ iJha* 
Asldo "Si© inoi^anoe in tho ctaraHon of flftti-liistor 
Uj-^ a/ia folloiitiv^ -t^ iol-r trciolBi^t wilh lEffarflnt cctioctttsatiosiQ 
of Ti!,**T''B saa "^ T^A Ijy aifforwit QstEioflo ot ax^plicatlcaif 1Ss«p# 
wna tiEMQlly cm appvooialAo :)eflPOifit8i||o of spterganc© of rsixiorcaal 
t'lOBO ti'ienoaturllfrntot oa^octallj iha* of ' 1 -t-*^ bj to.dcsgO, 
a-pyli«itlori« •itrlhos't '333 alya^s i-*<atto«jfa l«3a aUionaol «:2a»" 
.^ oaco tliau Ttli* Ia;3«rslca of Iho n^aphs in J is or hj TQ^OO^BX 
ne'^od did not oauae ^.iVoeiatdLo almoxaal mmspsmijo^ l&o 
alxiortaal. adolts V49re ^laraotwicad with dot«rioiRtod or 
iaoa3pXot« wli3^3t abdostoEit aatonnao end 1030 in diff«r«it 
dagr^eo* Iheao slsiozwa mdolta vara a lu^ah and vi«eki«ad to 
tttka foo^ euid flaeOly diad vitnin a fan d«jr*« ^ o ateoanl 
aatrsoieo aay l>® althar dao to ibo diraot affaot en Iha dl'vld* 
ins oiiidaxcnl eetlXa or <3U(mtitEitiv@ pauoit/ and iaadoquata 
aotlcn or -tlia rsoultla^ ::osnoao« "^e Sirat poaadtdlity !»e 
l>a€n gapportad in J . ^^T i^ft^ l, ^ larwaHcar and l?airt t06S) baoou 
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fSiQ a:f3i»h8 of t^ll^ s^poeleo w«re t ren tad wLthln a day foliowlu^^ 
ISJ© viro f^lcw© lOilt \i\m liil%latl.a» of raltotio <livt0!ltKi of 
9:>lclaflBrvl oaXls uaaoar tho lnflu€aee of laoultta^ howaon© V&Q 
ln£lugiioeai« lat l a Itie i?roo<sat et>8fler«atl<3n oti ^ Qill>lsla1^a 
a,* i^..:i3 wo-'o tr«atod a f t e r four day a folXoySjxg prorvlous a ^ jhal 
nKMlt aud u^to t^^is a j ^ of 3 <3n^ « tastOTt 12io plma« of Iho 
ootiVQ i l t o t i c dUvloicai l a ^ o ^^idaflranX ool la tsndor tho 
in f lua ios of aoiltta.x *ic*a«mo I s ostpooted ^ 1>o ©on -lotod for 
Ir .ylni do^ Ei siQw ouHolo . '^ms poor ac t ion of aooltln-'i hor-acmo 
.'.my lio '3ore oosviuola,.: i a 3 d a a i l a l i i a for a^Xiorml ocjor^ j^ iio© 
b.90cmoo th® ooatrol of '3©ta-iojt5Jioal9 ©oi^oclallyt tbio l:xitlatlori 
o ' t?i© j^rooooo of lauilcUn,^ aaw OJtlclOf l t « ^proirth aad -isaultiii'; 
doi ©Lida c£i -ijha yroooaou o^ fioulti^il ''ioraiaatj <iurla: Hie oeitiyo 
pro^a-'^ltliii^ .ajnoci in tfes :maaoly!>h % j^«3r9 itio praaaoco o-f ijio 
c'ias3oat«rlla^tta oai* orlthor 4a,c;.ctlvnto -t'iis Uoracuo o r my 
GOpprjoo i t a rdloRQo fro'3 t&a .,^nado« ^loucprart In tbo lojr^.:© 
*^ ^ -^^ ^QQtSra i^ii.iniAitfc (i.u2£ln jB^ a3^t 19^3) la©U of aoultlacs 
lor^a io lia^ d ^o€n r«ri^ort>jd ts^ y aE^ orw I r r ad la t l tm aad t t ua th© 
pupatleai (4io laiilMtodU 1lh«r©fo»©« oi . i l l a r ©ffoet of ?3I end 
IM ao aiic^aatlia,^ asmt^ I s pOdsLbl© lieoeu©© l a i30d« of aetlcsi 
bolfi alkylAtliki; a g « t A imd I n s d l a t t o t i luiv© b^oa provoe itf IULOT 
r^a&ikhaalaat 1971)* ^rt^ior* i^sfL^miovih (1?'i9) l u ^ rs^is^^fi 
r9^ort«d tSiat l a -^o abs^co© ©f susultln^j horii^ cn© l a tli© ayra >hst 
-ttio ©pldoxoea ee l l o ar© suoli att«Guat©d aad 1h©y sqaala pocoa-
uon'Uy in r©otia£; ©tnto aad ac5«ltlag nar^Qr oct^rt. lii tjac i^ ay\Ti>:is. 
the neidy ^nex^ed unt3p«ated J^ ffilnfia^^jitpn <Q(3Bkl9o nated 
aifforant oonoaatretlcaio cf T ^ or ^ s by topioQl or iaj«etiea 
fte-^ods <dth0r in It^ o l a s t ayssphal stag* or folXoving «MVi«ie«* 
Bot Hie fdoundlty ot mdh faoalaa HAS n«v«r dt^iitLooafSLy a£t«o» 
toa« !ow€f9'ort tho ferti l itsr of tti« o^a of theaa fonaXaa I A « 
reaaeod to vfir,/lng p@ro&xiB&& dep«idln|{ on liio ocsaoaatratloaa 
otiQ ;iodo of aPi>lioatlo8a of those c^oaostorllnate. 1!ho in fer t i l e 
e HS of untreated fsisale ,jart.iera mi^ bo accounted dae to -Qie 
inauo'Ucaii of s t er i l i t y in Hie treated laaloD* wiHi rea|>oot to 
s t e r i l i t y the aaloa vers s^ore sttaoe^titile to THI than ^!U yieitier 
Hieso ^iQoioeld wsre np^lled aa Hie l a e t inatar u^i i i s or aoon 
after ec&eraenoe tiy bot^ i meltioda of applieatioga« liimdrod poir ooiit 
s t e a l l i t y woe iiiaaeo«3 ^y tho a^>jlioatlc2i of 0,25 per oueit f i t 
by Ijotii metCiodo cai tJie newly coarsjed raaloo folloi*dn{5 Ihe trest -
niantt %liereas tiie soxao r e a i l t WBS oblsiisied by applying 0*50 
per e^at ?^! on tlio fouzwda^»Qld f l f lb- instar ny^^hal saolee* 
Topical application of lUS %iaa laaa effeotiTe tftum injeotinfi 
l^e rear^eotinre dilutions either a t ayc j^jhal or aAilt attBtfe* 
itowcnrert in jectlt^ of eiren ^•T^ per cent !^ !S a t Ihe ajapliaX 
staate ooald not indaee bnnarad ^^ e«nt atecrilitj in tbe OBlaa* 
^s oo!9pared wl'tfo i(« ]^ 1fflrtiy^ ''i'*Tliy ( ^ ^ s t a l t 1964)# in J» JflUMAftSBA 
s t e r i l i t y i n laaleo wao in Meed by eiren one-feurlh oonoentietttion 
^lan used on the fomer s^eoiea* ^rthert in £• JJtkMSAAMM 
( Jccnosaopouleo and Gorula*, 1971b) cilao liuu.dred i>ar cent s t e r i l i t y 
of doles vas obtained by h i ^ e r ocEieeatrati<m of TJI* .io%ferer« 
<3s^  J* •yi^ raaagaa admitst to <t«m a-^ p^Ucntlim of 2D jisg 7>l wao 
r0«t^ iy«»3 ^^ iiiAieo ?iuaai^ par e«iit stcfilllt^ la zasaoo (i^lut 
JdEAil** t9^^t woXf<mbas*'j«r jd jy^« 1974)* Jl illarly iii ii«r 
o^ xuooatmtlOKi of ?^i uao aloo s^iiilvod to iadaoo ooni|>l«to 
fsftflrllity in !»lo J* nJUftfiflffirYia'tfg (Cradalleih and 31acif£ord« 
i£io lioidy ©larioS t^rml9a Mese trmtts^. ultti *?£fi or *!3 t^ any 
rtathod o? a :?»lloatlQa rnid laatod yllSh tuitr^eitoa laltto o^ «io 
ooiToo:><ai3in: ago« :4"3llaxly troat^agnt of Hi© foinaloo in the 
las t U'j^j-tml otfigo aloo 1:^ 02000" lufacunHtg/ In adilt fopaalos, 
'^ ..-jaiii '^ "'T! uaa ?it'tily off^etlvo *tmn 't's tjoemiao liijoctleji oy 
toxical appltoatloei of %^50 oor ooat Tiji <ai aawlt fsyaolso 
oasjued !in.-apo^ nsr c<jat tafaotmaityi liior^fits oveia |0 ;^ ar oaat 
'f!r. was imatJlo to brla.3 out t^ 'iio otfoci:, ;iow€fir*3^ » at tiao 
n:riph.-a stag© ax>i>Xic»ti<m of ' .7^ p«r oaat "31 Mas »©«nilrjA tor 
haaST9^ por coat infoeumdit^ In Ifeo f^aaloa folloyiu/:; or^ osrcsokkca* 
'^o/loal a plieatim of fHI csi fiassalo jg« il^&BbESaa ^ci^stBlt 
r 64^ ^m vig^floana < f l int ^ j^ b *^ 196%) and j2« IftiHT^nlill 
( jconc^ sopot^ lottf t971) i o also iu o^wi to oriuao ooctulo^ Infoqimaity' 
I'A'rsilSiAj tn^oeticn of IM0 (^ laa&oal on adult 2» jlflSUttttfift 
d€rrolot>od Infooundlty In foaal^ ^ ^ 3]a&:S jlj^  j ^ » 1074) • Hov«pr«r* 
<m -^eso 8:><3cteo t^o emeoatstitiQas of 1"!^  nsaS voro Hi fiet than 
IV o ^ 
•Blare^ora» C^i^  aata on the tmtf&ltt;^ mkd faeuadlty of 
*xar>tod fiialoa or fa3©l«£> i;# ^i^i iH '^? ,^f» ett^j;eat«d aac: ooiii^ jBQod 
^ la t Tiii e.l*2i«sr ayyliea to^'lOBlly or Ijy lii|gctila*i had ed^lXar 
e toot aa, Hio a t®r l l i ty of sialoa a s va i l aa o:i tSio lateeu:i«itt;/ 
o t f«a©le3« 1iiU0 I t ':m^ ba a jala Inferroa tha ' l>y t o d o o l 
applloRtlQa ? ? ! swap© roaaiXj a i f ^ o o o tiMpottt^ «i« o u t l d o ^tma 
!!i:# I t l 3 ttiv^ve ovlclottt by tho flact "Smt Olffot^ftit e<me«»» 
trat lrmo of ""I'J a re more e f f^ t t ' va by tri jocttcn t^o-^iod Uma ^ 
to;doal fiot'iod ca Hio tc>xleltyt ioa.ijavl't^t a^^uitlai foowncll^ 
f^ml f o r t u i t y otc» 
Tia o^i'oot of laiacrtsiOii of ^« Qin,iaila'toa a<^lt-. or ii^-j^lio 
1.U diefarsaat ocsncgsitSBtlrsfla of X?j wao eo?.3|^rod wi«i tcjdoai 
a -plioatio.i or in joc t l "ii too.-xd tu«. If3r3jr.Acia of ja los in av^et 
lOMoat oi ioautsnt lun of 'f JJ laAscod J^5.4^ 5 i^ «3r ooiit a t«»^l i ty 
w'lich vtQ al yi lf loaatly hi | i o r l^ iem lay to.>4cai or Isijoetlcai 
appl loat loa or Uie aaao eojttcoatmtloa. H«u. oo t iva l / lanorstoii 
in hi |ior ocneantratlaao of i l l s fiirlSisr oiiiifmeoa posr o«nt 
o t o s l l i t y . ' ^^a to l&dtaoo aa^Lwm s to r i l l t s r i n aolo i ^ flliBrlHi^nlMn 
by *t'is»l!33orslon tooimiiuo aay )io 9S«f«rr«d« Hoii«7irt t h i s 
tfaehniiine i o ao t fio :>roa&8tAg aa InJootlOB fnr ai^r^iihal tv«ita€Kit« 
Likotdoof Itie toooEi' doB tMtinlqpd I s aevt 0aooo9«fttl UMA 
topioBl or lnJ«oti«m !39l2io4« of ^e^pSloatloa of :mn to oemam 
infor t iXi ty m tmeCLmi a t ado l t otigo «ian « t aycqphal iastarw 
I t R / bo aso to "«ie "teet. t b a t laeMor qfoanttty of iZi^ wiXl oator 
12io body of Iho nyi ho laaa adoXto boesaioa te-^^ du r^ea aroQ 
• i, 
of t'»o outicd,'* of a t lf t '>»lastay aarapJi «il3, l^ a apalXsr than 
Igint of oAJlt wnl.e'^ j 5»2 uot only MM«f l a ffil!a«isit«a; bat a l so 
i>083<»«!t8<io a 'r>alr o . wl^ins to liiorat^a^ th© mrS&n^ of abao^pptlou. 
I t was fbrlhisn? rj©or.''^'3 tha t omitaiit a,...)lloatlaa of 'Tir# 
and liif€)oanfHtj l a tfee farjsaloa 3^Qt ihs ranri^ miJa par eorit at«riXitisr 
nivl i.ifae^irifHty \i»aa -aach low^S" thjui a^ l»4J90tloii or IsA-iarsdoa 
Qppltoatiou. :-^r co-ap€i2loc5iu ylliii ctaitact afftiot oi' apiOlBta oji 
ifitlon on ISie SBISQ oi^ooios -n;;; aiXutlQii wae k t ^ t SIMIXGX oaS i t 
%ici8 r»^orA«d "^liat J i a wan Xdso ^ffsotlv^ tiian ap loXato ozid eouXd 
r^ot prodioa f&xa^»9d poee e m t isteriXlt^ i» !aaX«3« :J.?iiXiurXjr 
roj3l6fcJftX Si.'foot of -i:: OEI J> oli^ mXataa was w«y3i:or itiiMi t^€i eafi 
i0t3.jR ( ^i.!ad# 1950)* I t i s t t&ar9for»t 6XoRr laiat .T!^ ? (Ufttoedai 
1f'irmi.fi ^ o t a r s i of - t i ls a^dcieo ( t h e oroa of ooiataot) l o poor 
a s oori;m]pad id'^} aplioXato* t^pa a»d laotopa* jE'tmotsntlan of itlQ 
th3*ou|^ ttia cnitloXo %;/ th^ toplooX ap|}Xloation hao aXao to««i 
found waokdfr 'tia^ Hiat of 'SS' an J« SkkSB^HSMJh ^o oo^pavod wi«i 
oontaet of foot of 1:3 -^lat of m'?A en j ^ oi^aiyiiA^i^ii MI« iii9l]^ii«> 
f ioant ly waslcar to laaso« at^r lXit^ and ixilaoimdlty* AXUMUI^ 
IS10 (SiooostarlXaat prop^orttaa of tv lph«n/ l t ln oo^i^ouada ap t 
uaU aataiaifihad (Aaohar j i t Ai»» ^ 7 n ORoplon, 1972^^ IS'tA (a 
uc»«aX^.j^tln»l QCfont) 1Q yaakar 8t«B*5iaat i n rasiaaaX aot lcn 
In ccciparl :KXi wl'^i . ^ ( a 1 uoJluiCtlcaial aU.'jltitln.i: e jant) 
<^ J* trtnrH^fMHfl- AirtlidT & ?^A ^srovad laoro toxlo ISian atailXmit 
oa tfilo s^odos . 
ulth noarninl fonmloa in umel sionnsr at noxaBl Intorvals cmd 
aiji^tlcm folloidi^^ ea^matioe aiid tht^ 0(%^9t«d siooeaotUll^ with 
uoKKil taalao in iiioaralxmtlix^ ISie fcoaloa* ThoreforQt th(»30 
oHe^^ostorllo^itD Ivsvo uo eft^et em the b^havlousml ai]^oct of 
r j roauotloa in l^ila spoolos* Ho%f«7«rf thero %iGto 7«r^ 3s^ tl<m of 
o^^e all^iar lii ^ o ovarlole or In the latezc&l ovldaot© l a 1Bi« 
gatQd noxnal focmleo* llie possHAo oacplcmatLon to IMs 9ft9f$t 
aiy IKJ 1£io tptsaafer oi etoaa qpiantlt/ oJ o!i^ :K>ot«Krt.laiit @lth<a&« to 
t^ io tx)fV or «io f-^ittal tract of the 'antr<3Gt®d foraoles durlnc 
raatlAI wilSi traatofi fsaloo* l^nio tiie c!it3F3i<Kil nfiy Inlilliit 'ttio 
aoTTfiO. act iv i ty of thto oviaact to ovlpoalt th© «SS8* 
Induetlai 0 2 the st^ri l i t j - lia. aal« 2* ei»i?*lfttaa liy a^El and 
:T nri/ bo sacplniiii^d osi t i o taaola oS tho preootit data* 1!xo atisrlX* 
2* Qi^ i^ i^tlatttfl s^alQo wors as nctlv© and ooatuall^ vigorous Qa aosael 
an,laG. '^ looda'y.eai or iSio o.sarssathaea© of uatruatod famlou aft«ar 
oatln^ \idtli T.iv or ll^-troatea (atorllQ) aaXos rovoalod t^o 
presono^ of ]^ t l l« f^orme* '!!his ludloatod ttoat 9ioh iaal«9 pro-
dao0d nomml and laotllo es»ar^a mid thay v«r« 0ioo««sfUlly trana*-
farrsd to tho foiala ^eaitoX traet anil stored In tho fpasoftlbMaa 
of untreated feoiaee* Birlhert "the e lse of the teateet rmm d«f»» 
rtfitla and Bieaad«ies of ateorlle laalee vaa l i k e that e f eoatvol end 
t^e doaelty of the ag^evaatozoa In vmea def«rantla of treated vaXee 
M&o a lso id€illar to that of untreated aalee of the oerreyflndiag 
a;o« Tlotolo^erl obscapvatlons of the teatee of a t e i i l e J«fiiBttUdU 
dales did not d\ov al<'?ilfloaBt change* patholo^oal d^B^e 
and redao'^cm in iha density of different epextaatoganle atraataraa-
*^ tj J 
('3, .»?rm1)Q<^ a^let ei»«rm1iocjtdat 0p«gm,ti&a and iiatur^ i^araato* 
goal in t«»tleiiliur folllQl«@« .^ hwi thoae saales emtisd wii^ a noroiQl 
fe^ mXes* i£ie hatfiiiaislXlti oJT '^a mm* ^i 1&« latt«s^ was «uctraaaSLy 
low or ftlssga-U £Ju«h oggo aia uet #iow a»^ miW-jmilo cUrreIo,>a«git* 
v'dch indioiitod t^« px^»0a)ir^o.^o d«ilh ia the «i^«* nowavart 
i t was r«ot o€a:ifi«!ao4 cjttiko^eoXi^ i^0lfo«r pusilltiliiax;^ oleaiPa<s« 
aivlarlosia in th^ ^srtiXisdti o^s oooarr«d» Jut 1h& OQloar &t 
«':':3 «atarlai-j i» th ;ir postoataDryonlc d0V«Iopaaiit c^ynr* ^ Ifei«lr 
coKiur f5P<Ka oriaiiiah ufeito to lirl-^t osmif^ a or rad« '^ i«»«fGrof 
tCio a&ovo aaiiticmedi ot>3«nmticaseoXl90tlv^y Xoiad to tkjllerrd 
thnt Hio apeirms of troatad imXeo ^my <3<mtE&in ^k!r4iiiaat Xat^ iaX 
•iatx^ .-tel<mo yhic'i eafo ro3: caaaXlAe for tJi« v»i!«»«a'b«VQaio dea*^ In 
tflO 0?|O» 
I t io li^ XX ©staJjXi£^ Q«* tsiat the l.ifiuctlM.i ot clo-rUifMit 
Xothnl ^ai-fstticiia in tnmct r«pi!*odaotiT« d«XX3 umaXl'j tl09@ not 
hlnd^ •nif& tm-mvatiaa of iti9 affaot«d o^X« liito ,^ »a9t«« or HIQ 
l«rtioipatiQa of Hio j»Ei«t9« la tbo ^oanaatioci oX ss^ .jOt«a Int 
pra7m>t9 i t firao d«vciXop!a«&t« 1!tao ths l^lhaX sutat&Ofia ayo 
not TisaXXy fbtaX to ^ o tiSiAt«d e«XXe iMt I t i s oo to i t s 
d990sQd«it i*e« Itio s^aots* ths pox^'Amotioasl &stB.jitdo 
asiridinsB izioXudiiig TSi vsvs f«pi>rtsd to iAdaeo doaizi&Bt 
Xslhal sntations in '^o ^srsas of inssots ^ taas^  %90iktf s* 
iii.* a^anopt^ fl ( ^Mktti emd ;iooyiu:iim«?t t^ CT) and J* j^. |^ *M r^11 
^3(1 
( :a l l t oa oud .MttoTf f-CQ) a>!iolate ( a lit ^ay rjattigajlc 
.> 'ij.laactlcoal cteioatarllaat) x^d aot OEiua^  trn^ :ii'3toXoglaa2. 
tla-aajo lii the ttjotec "ant -lotllo st^ ca*:!^  ha-vlnj: doaiuaat X^ tlMal. 
ait "tloBo Wisre i/roaaoad. AallaaAy Qotoipa lu i .^ fJlf^ JtoHllffiAfl 
OaEi^ lQC^  1967) aud '^  i l la J* Itflflai^ iliitrtfiy ^ i^^i^ oud jdi^ bs^ t 
1^54t 1'}64i 1960)^. ^^ abfiiy^  (^(S^oiioo aad Z^ v^tarlG^ r36e) wi4 
:.• .aiaelftiaifl < 'oaicaopoaloo fm>i uor^ ^mif 1969) pyoanoeS ilooiliaa&t 
lel^ioX istaticiiiQ la the ^^oroa uil^^oat 6£t«t>%&ns hiotoXoniieal 
otsuctsiyo o^ ill* t«at©o. 
ciB&^ and m!ii?y ( 1954) lii ^» -a<fl.agm laafc^ aloo roportoS 
tlmt ?'.M liiaao«<S aoealnsBit lol^ Hid sntatieao la apoBRXitias and 
fiatuiPe'l gy,3€BPTatoso6 \d1lioot affaettas tlioir noMlity taat s|s€ap*» 
"mloa aftor "^1 ^7':; followla: " 1 tr-jBtacnit foss^tHitj wao 
r^ civcKrod* 1 dlaaly ia Ih© 'mloo of ^» .at^a^i^ (i.,i.ia;3uigt 
J2^  S2l« 1''64; liatneeka ^ tt^«* 1969) and ^ fjapoia-toia ( X;<Ji£iO^ ioyoiiao0 
Gntl aordoat 1969) 3^ >«Rar.toao£;i& V&Q aXao roslotant a^piinot tl)d 
taJiotlcsi of 6ool]3{mt Xat^ Ma outaticais t^ hi^ily sntKcscnlo 
chaiostorllaato iiioluJlii,* '^ £71 lii ^ 9 aipava&tldd (m6 oi>«RaatO!^ oe^  
'lo%#«nr<3r» in Q<!kalt Hou^ o £Ly molea appUofttloo of TeM d—t»3>ed 
a l l 1h® 3?9mstogo»ta t>0!]iaeo ^ e liidnett<m of dooiitant lo^iol 
sutn^ojis iu G^)^r»tlcle and ^oraatoaoa (kissnoi jt£ A^t 19671 
i^ cnciacG jaiiil»t t^ *^?"^ . '%«rof<npet «h«x the £% o^iBaato.^ oiQia are 
coorlortoly Ceotr jc?5 Ij/ Hia 010.09t«BPllaat« tfao 3t>.apllity la 
<^ J» oiu/'galat^g the crp«PsJRto,302ii« la -ttio t«»t«s of 'anlea 
treatdcl ellihtsr b&r ?i3. or 'tia v«vo not af r«ot®d and an^i laaXos 
*B.c! ixot aiOv aay roeovor/ la tSioly t«ertlllt^* ^«r3for«t 
i t l i ifit ba possiladLo that tr^atod l^alaa althor (Hod bofor® ilia 
s ^ ^ of pvoaaoiHf:: oparms troca 1li<!^ r unaffaotdA ^j^r^iato^liia or 
1£i« lattor f^ loo auffoi^d %ii1lt acitimBt XotSiaX ontatlaas Ilka 
^eriatl'ia 02" g^ iQEpas, I t i s aXm l:iio\m. that do?:damit lothril 
railntlono la tha y3f)jpcauotiTo eal ls do not Intarfoaro wit^ i ^ a 
aattti?f'tioju o^ thaao cel l a into jMotaa. -i* J» 9,li^ irlAilf^ Hli '^a 
troataacit oif tha eharsoatorllanto yaa partoxiadd aithor on Ma>-
t l t1iv»lii9tay iij-a/ho or on aduXta* svoi iii llie fald-Hftt^-lastfir 
it^i/-n^ (iV)ii2«»aa/«ol4) at t ^ tiAo of -tv«ata«3iit 1^ althar oi^ a»o-
stoEllant tyo t^ilrd of oadbi tastloulay fol l iolo yaa full oi 
"saturatB or :^nturinj 3l>e3faatoaoa aad qpaffoattdat lu aclulto olao 
at 111o tiao of traBttaaat ao»o than two»1g'ilra of taotloalav 
folliaid yao packo<2 ^ t h spanaatlda and ^jasnatoaoa* .^iriiiart 
t^iolr 'T^ sri doforsiatta elao doaocA/ eoutaluad aatayad c^esnatoi^ oa* 
In lK>lfi iia»flfth-ln8tas' n^ r^ piio and adtiltot Hia Aaaaltsr of 
c^oroato^eonla vas Tar? pooy* I t uae a?ldaaoad that bolh 0h«3O» 
st€Kll«it8« 1*^ ^ and B!s eoolA not oaaaa hi«toloi;laal ifBomm ^ 
•^e tastes^ liihlbitlon of ^«r9atoc^nla ootlvit;^* i3at soaovaz^ 
of foartlllty aid not oootnr In iSia tareatad laelaa flna^rMil OP 
tt:/T3p!ml') ttirou^oat thalr l i f e tliae bar any mathoa of applloatlcei 
l3Qj?tlo}ilftrl/ i - l ^ i "•-i:» 
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^^ ^* Qt::^  iilataa fonalo% %^ ««h«ar 1h«gf ««aro appIleA 
vfi-^ i 1* T! or T 3^t 1h0 hlst^Xoglml ebsowatlaQi of Itiolr ovnrloa 
nanroslod Ih® enucMi of infooundlt^ %i;f Hie a«dtan»otl<m and r»90fi>> 
tlcaa of ^stSBooxixaa aa well as omxiian folIlcXoo of tho vit<alUjb» 
dua dfl^eidlng on ISio ocasooatvatloat of t^ iooo oHor^cit«rllaats» 
'mo overies of troatod J* alaiaila^a booaao r^pe^ moll hgomktm 
of itiQ lo^Mtiosi of w&riBxi ^^POMiStk aad ^itnto^lffatlca aad 
roso/'ptlcsx of 1^ 0 Intansal ooliular oout«it of tho ovaxlea.«8« 
lo%fev«rt ssttoh f<3e3aXoa did not tSiov any offoet oilhor mi t£i«iv 
loai^nrlt/ or oa -^oir soagoial lioTrnviour* llio nost aa&^altlvo 
ro^on Indiofiiting the tioj^ taiiia^ '; of Hio offoot of *^oso ah9!^» 
stfKiriX^mts %fia th3 fourth T^^ai of tho ^^ oaffscu-lum l«d« ^ o 
ro ^on of 1h@ pr®tollioular tis&no uhoro aotive oftlX dLvlsioii 
ooottrs to laaroao« tiio po|iulatlon of nrofollloulnr ceXlfi isad 
co;itlii«c?us cUffesreeitiatli^ of youar*»aBr ooo;ftoa alao tr :^oo t'l^oo* 
"Tho oooosaid oofioltlvs araei i s tho apiosl T9^<m of tho asgeranriun 
Wi0re aXao aotiva altotlo o ^ l division ooouro and tiroj^ooytoo 
are prcaaoodU ItiQ -^ nlTd ve^on whldi ahova Iho dasanaanttl'va 
offoot of eiioao8t«ellanta i s tftia -rltiajLantta idlh oofliytaa and 
tfio Ifiterfoilioular pio^s* flia laat affaotad araasara Hia 
ooeytaa of V&a a a * of tha vltfliUayittai and iba foixioulav plug 
naar tho padloal* 
fha modt daaeaptimo va^on to tliaaa ohofsoetiBellanta 
('^  i^ azid v's"^  1 J t2io oran ^ot^o aotiva nvoXifovation of Hia 
ps^^oXlioular o^Uo tokos plaoa* '^oao oalla f irst ondoa^o in 
'^3^^ 
•^0 Glmxiiine, or 1?i€d.r miclooi' eh^rtsoatln aa<l l a to r t2i@j mfi<se 
nooroate and f ina l ly ^ c d y doljirto i o rotsoybofl* ^Urtfisr In 
laii to boetttioe tJiiesf rwaats4 efvoa a f t e r oorj^l^te da^stigsatloc^ of 
the ^jrefoillcmXay tla»2«* 'I^ aQes oociytee d u r ^ r o bdoeaciQ ihciy 
a r« a o t twiOcBf jaitotlo ] ^ s « « tn aortaal ovnrlolQs Hia i^ twi*^ 
oocytoQ a i t « r Hio treyasitloii r a ^ o a botwaeii ihQ jemmrlna atid 
ISi^ vitQllazlu!a« *^& -aost xa->idDly .^rowing oois^i;^ oooiipi«s t^ia 
cantrwl posttlOK In tliia r0,3togi osid tJjucs a llneoj* asrtm^mmit 
of yai.i.^eap ooo/t«s i o itxntt&t vliloSi l a siaaTouiidoa by '"X»©folll-> 
cjular tlsruQ* j^tcBP t£:i© r e f o l l t o u l s / ooais armiiid a ^.-oul.ij 
<xOoyt9 <!if?a^aitl"-to t'ioooolvoo 5-;i1» r. rojilasr lGy<jir of i o l l l -
Til f'iio wLiy Ka^ ^ j ^ . aja'i!>43a?u OA'O aarraii '^jad iii a l-JLiuosr ;i^.aii 14 
i-i tlio a.vj<sp ;jQrt o l tlia ^rltallBriua (..»awl volla'rlua ^^^cm"-. 
' l ia rjaisoity <*' "^^ pT9toXl%iXiXa» 0 ^ 1 a 1© sa^/iaiy QU3:3<3titoa <3iy 
ail lutoialVQ i:d.totio aividtoaa ta t i l l s ve$^cm« AalXar proodss 
of r - ' l l l c lo JOi-TQtloa iiQs b<Mfei aoao3!ll>ed l a ^ o tefllotro^itito 
o'Tsrtao of £• ^fM^mffi (3tifiha I aad uiokf 19^'5)t j ^ * firtafttfl 
( 'QS1«« 1969) and J» <^"^'^<"« (Oocimt* 1971)* 
^ J2lASH2AllHUit ^ * tapaftt^d or affdotod fg^3al9Q taidflT/jo 
t2i0 d«atructic3£i of x'^ Pv^^oilioulfur QCHIB cmd ^9 to ^ s i s eerroral 
nsiaailieo (^^rdloii la tfao ovartoloa, '^.rat ruKl 3tiJ©r of foot i o 
1£3d toi^WLticm of ccsai^ ou^a agg oba^ioerd ti* the ^irovitallaartim* 
;^4n 
cai le i t desMHKido t(5 the udoti of the vitf&Xariua and auotii^ iir 
dialled ooo-jtQ r«a<^e£! i t aixd a ^livd <»i9 saay aloe follow* thus 
1;wo or tSiPoa ooe^t«« ave o^Tdopod la a tAn^9 mvau^mt i*a* 
•^ 10 eoopoiad .^^ ^^  o^ iamber* la ^oh ^ui^bem tiio g;row^ of oaly 
OEio ooe^ ftQ la cioet i»iimounoed« t t i a •laesf l i l :^^ litiat ISie 
olCor ooo/ta of 'ttita em^bmr laay otlXX havo i t s saatdtsive 
oo.^ieetioii ^.t^i t3»>i>ia&o eoye ao commsNtd viih Olhsar peu?taai*8* 
•^ 'lo f03R3Btlc«A o£ m€n eoapcaoad ocS(5 ehaabara ia Itos t^otyophlo 
O'mrloc '.WLQ olgo bosR raj^ortod luar 'Amitee and Laaas <t97l) la 
Z* aistq«ffl tiy G«^ aQurit31a.o aa \ «^  Pato!iln aa<3 rja^ /oST (19^3) la 
lAirSjQETf auo to look 0£' 1^ 10 i>r©folli<Rilar coll© laaay 
t io lr d«ao€ia<!l4si;jLCo i s l;:^ilMtod lu acato aicrta^o o^ tl^ oae oallo 
\i\&.i foxssatlGu of eec3:vouud oi«s <g:ii3abera stlao O^ AOCHB* Ibuo 
i:iiaeo ooo^sa attirt -^alr dav i^Lopaaat %Atiil3i iho ^oRxizlueu 
li'j s»to of thcdr gTOvlh aad aatamtloa i » vavy oftaa hl:|&ar 
MiMm Ihaso or tbo vitallarliimt as Hko ooesrtaa of Itia gaoenarlim 
rsmln la diraet o^itaet ^AlSn Iho troj^^e oove and trojphoeyt^ 
t l U tha^ dag^amta* In Iha aiiBiMffliai alao oortalu oo«grtaa 
xnpiaiy i^ rov and oooupy pr^atar apaad* CoEisaqja^atly Iba aawXlar 
oocjtoa a;r9 drngrivoa of dlaaaaicna]. spravHi* ISie apaoa ^lertaaa 
alao loat oftoKi lcac"la to *Jio fcsraatlon of oorapoon^  oocytes 
uiloh ars aa a ro£»lt of f^ uadoa of 39V&ml ooe/toa ro^ -rraaaRtdd 
2' ' 1 
by -^9 pTQo&aets of IShelr g«nalz>al v^edoidQ* llowarar, la 
ih.* g^ ft^ t^ pM^  (.iessaor Mid LaskfSat f971) oom>a>£id ooovtds VfXtQ 
Tmj&tt^^ ilk iSie oonpotiud mm dtifiat»«ra aad ooo t^«& WOTQ aot 
to ttiat ot j ^ ,ste uliiitaa* 
l i o tii»d aacoaX:? <3tte to -tiio Xaok of pvofolXioulap 
tlstiEio l 3 t^o al)!»«QOQ of nonasl ^i^aioat In alts© asifi fipfowth 
of t2i® oooytQs wit'iiii ttia vitollaptuss, '!1i«ap»for«t tlio •:5:eBPf«>» 
rlu^ a io airooti;^ folloinsdi ^ m iMTm ooo^'t^ Hit a vao &lm 
vmpoTtBd. by ^eanor aad Landa ^ 1071) la 4^ * fisdlSffiai* "^ e^ fourth 
t?tU'i03*mlity' wac ^Q iiJhlMtloia or tise l£koroao« ia loa.-^i of 
tl-io j^fgtt^^laiJiwt Qsaa vlt«ailariu'3 iNwassusio o*' HJ© aboooo* of 
tho ri"W»03 o^ tiio ^iVQGT^T-aOTfu Oi foilloulax ^ i^^ Aaa.tuu» 
coailor tliuiii liiat. o* ocmti^lo oi' tlia ooarros^ vOauiaj a,.5o, 
Tlio ia«srt fuluoapKias ar«i I9 13io ap«s of Iho ^ j^srmxlua 
v i^ar« aotlTd nitotie aot l^ty 09aaw» "to foxs n«w tsephoe^^toe* 
' Ra«r aoxaoX oom^tloiio t^« tx^^ooyt«s» oocup^infj tbo uppfr 
p&rt of tiio ^fozsarlua* aliow a diatinot polarleatlciu Ihasa la 
a d^rolepsuvit^ gmdiaBit stavtlA^ £eoB Iha apaact %tiar« iha 
snalXer etHXn a t i l l altotloaXly diirlda and nova posWrlesl? 
\ib0S« iho oldar trophoo^taa ondar^o & txttaaferoQtlcia ahaxaotarisod 
by onaofiltotie r^^lto^tloii af Iha ft<A aad i»mim%d0a9 'jvetrlh af 
1to«j yi)ola nttolaas. '^e jlant taronhoeytao voleaaa iS^ .V ylab 
c •• ,<' 
'ifitatrlaX to^rds 1^9 eoKitzira tvop^o oo«»f and f inal ly ooa^lvtA^ 
aistnt^nvcitQ* '^tila l o s e of tro^ooirtoo i s ooQt&jaaciidly wboitli* 
til tod 13^ mltotke e o t l v i v o^ "^o ai^OiA Oillo* In ^« lltoflllfitaa 
^31 omoQQ hoAT/ dsBAoo to i&o aptoia, aono of tbo gomarluiat 
,«^ iidh rodi l to in ISie IshiMtlcn of isltotio aot lv i ty fxa'S. t ^ s 
t!io toraRtkmi of aow tro^oe^too fl imlly o«A8oa« neoanSly tbe 
o l d ^ tyo^ioo^too U\t€S^ ore uudor oadoialtotle ptmoot ^vo aasUy 
(loetx^-yotl \yj tliomj 0^ 10 joi^orllaats <*?!:.': ruad •?$?;)• '->roaa t^ila 
©li^SEiltotlc yimoo of tro|>Hoo^t«0 l a '^oro otaooptlMo tUaa tho 
c«aio of -^ 10 cpox of .i^ opaKUfliiia tosMia^s aow taoiihoo^-taa. l a 
Si* l1?fKUttWSTyi ^ topical apr>lioiitloa of trotsiitjiot "^^^ xaxT&o 
O0lls tindor oi:^ao^totio p i^asie 'wore aost ouaoeiitl^Q (Cv^atol 
and 'LnQ:%£^ioo9 1*)f53)« ;,Uailar XMSilta ¥ ^ 0 also Curtl'ioaf r^porto€l 
i a l^iis 3p.30l.OG by olli«r etlkylatla.'^ ag^Bto (^ < -^3a:io© aad 
r.averlch, 1^6''i). ^ua ©vJUi ; tc tJio dtacitmtlciEi of Itio tapopho-
c^toQt coaooT'«Btly taropJiio eo»i 10.00 ttoliitOt^^too leaving 
Mc^  orrjty OIJ^ CO© in Iho s^gst&Tiixmm At Ihis otagt oaly votaii^iod 
occjtoQ In tbo ^amiTitta oro oo«a in vavioue stEi^os of disLnto-> 
/"Tdtlont eifeofwloo gooRHuriol oont^itsax^ ooiapl9t«^y lost* 
lostxuetlQBi of tho tro^oeytoa si^sale the fLnal oeoflotiaii of 
sa lomtioa and 8«o>ir1h of oooytee in tho oroTiola. As t h i s 
iaitri«&t eapt'iy of tbe derelopiag oooytos Ui tSio vltellaritjsi i o 
cot beostiso of ISie degvismtton of t v ^ h i o oo9s» 1^eo« oooytes 
of the v i te l lar iua also s t sr t vaoooliaaticsi and fi l ial ly thoQr 
collapse and dlointo^^rato and tzoir d9&s±6 i s reooxhoC ait:ia;;' 
^vtM^ ovarian waU or pasaoo doiai and eeHeoto in ISie eoisaaa 
'^^3 
i£it€EK.'iQl oont0Kt Of ovariclaa nojoac txsi Hio ooiieautapotloa of 
I2ie c^isiost<3rilsaitt ?^ sthoa of applloatia» ana ths a#j of Ife© 
inoect Qt t^e tiao of tar^to^nt* Ij^thi^tiosi of ooeyto iaatu]»-» 
tlon 3iio to Cootpuotioa of mxrm oeills oousdUiji oorspXote 
iAf90uii€lt3f in fcor^Ioo troatod b^  oh^mcitiacellatits u&o 9ro^artd4 
^ 2* ^ a o m o a (Jorjaut 19^7 J lor^pa ana LaBvae^ot 196at 19641 
196% L^aiajtioo and Levorlai* 1960), > ilftMlffrBfUlffir (Caat*«i«QLl 
( a r o v a r ^ a l * * t972)i B. sc3?l ( »Dal and UcSilno, 1969)» 
£• f^qelQ^? f .ooaottopoulost 1971) and J . olniaila^f < 3Bku:mx> 
*md :iGiaa» 1079>. 
Xu't^ .mtoj*/ Qffcjot of ai:.;ylatlii - agj^ito oa Iha oltotie 
act iv i t / <3aa bo Qy.ylriiia<l c&i tlij IsaglG of tho ©set timt moli 
a;^ aBt3 l:it«pf.;1^o wtt^ i "ttio notaal { -^atlia i^ts of Hio /jaoetle 
tx^tarlal, 'ocfflPdixu? to Alaatandw^ (19^) 1Bi« alkylatiaa: as«nta 
affoot ^m •ywHials of pxot«&A«» moXolo a<sld@ and dlffwaat 
'vltQiiilns and in ISio ll'tring eailla Hiaaa agonto aoialy 9m»% «ll>i 
^ e a2lfliydx>/l s^ o^ap (*-^0« tba asitno grous» («J:!Xl2) and Hia aold 
^roap <«00(>f>, ftnr«i«r« DHA »ol«aia«a aajf ^ 4ainad tesftkiar 
i& uma^sal oonn^isatlcos mad i f two ohsoaatlda of a olueaOi* 
soaa a»a exoe*»Xi^ad t^ an olkylatixig a^ont Hafova Hia dl^ riaon 
of -tteo o«lX« tbo two aaiimot atffoxatm pwopMOA^ 4bxi&K divigloci 
nnd idB>vi8loa will not 1»9 oot3^ X^«ta4« 'fhia oon easily Xaad to 
1 -f 
%iil«^ i wil l liay«d« oeill ai-^isloii. ^trlhorf ttlr:iy mid ^TS^\^ 
iTM^ a lso «splain -the Rctien of al l i j lat l i i j fiijeBto osi 'T'.h m*a 
ot ^ l \ Q;^iho3&e b^ aphoXat© in Ibj xmvoo and fo l l icular e ^ l s 
of tlio cmiT^ ill wall loaoin l a a ta^e f l i e o (QmnhtoAcAxi asiS 
ferrot'^f 196B)» l»j ap^olata aud h«e^ »a lu 4» aaT/nt^ ( 'n<Sh!ifcf»r 
SX flki^f 19/0) end in i^ S^.^  fl^^yf-fatlj <^vsyv&r sX 8L»f t07l)« 
^^ tbe a:>i>li<^tion of lou«r conoigritratiana of "*il or 
' '^ J . c3^itilQHta« oeoQa(t«^jally tii a 3 ln^« ovcjsrjt '^-^o 
owisloias ahotrf©^  ©©«">l«t© da^att»»ati<»i and raoorptlcai of 
'^c^lnlny oc^t<siitct u-iOroBc 1- olfitisr':' fimtujE t^d •.* of oocjtoo 
t^ -i:. .>,:r^nl 1.* t'^ i^  vitellasriw'3, Tt la j ba titio 'tc ool-aotivo 
.•^j^.j'tlvltj Gir aiC.'^gnt oviinolas *'or 1k"iase ciiersootuPil zxtcim 
tha taoal^e of ^« «llniffli4ff>|g troated iidth tha lovaot 
ooncaatratlong of alltier T ^ or *t-s at ifta n^aj^ hol or iooigijmX 
otasot i n i t i a l i / d«nriil(^ infaounai-^ iwt la t tar tliara i s 
raeovas:^ in tfioa* Ttowarart l a m^m f«iaXaa evipo«dtiaa naa 
al^oifiaaatljr dtlLaya^ and i t H^d siot eeoar at a n . iihon o i ^ 
fffaalaa v«ra diaoaotad «aA avaviolo hn6 eoaa ao^lQtail:^ 
l^attsspad a^;^ nvap^ad i a a no»nX ahoricti and oeeacdonally a 
fan mttufad agsa nava alao valMiAad i n Iha Xatasal as ve i l aa 
iSo^ T^ on o^-^cts» '^oa« as'^ a vera .-^anasally ainllar l^ *m nomai 
4w 1 J 
in 'fieoo ag:^ ;® vp^u var^ poor and thos* luitQiUingo ^osl^y dlo 
in ^€sl7 f irst inatGU? fmd aoei^  of 13i«m 1»oooaos aauXt* fliQ 
^mjoyit/ of theo9 0{^e (319 at pooV^ m a^!:^ <:s:tio o1»{i9t «ihaap«i& 
a^v^c^ only yp to pr«»9abrjoi^o «tai^ dUo 'to ttie in<^oti<» 
of doniiaseit lotlial isttatlosia 1& Ifoo oAtoro si»«zaat08oa* 
'^.ils inSioatoo %mt ^in ^q^m oi troatod tm^X^a bad aot 
d<%sinmit la-*;'ml OMtatio i^s h&smx&Q tii t^^ a^ a oouoldorGlailo 
df^^opa^t of ttij Wilastjo tcofe plaoo* Xi:aiiiiitl<m of |>oot» 
cni3rj;-aie dov^optaont la tliooo dvise o^ m l>o ooa^ ladLiDd ou t^o 
Imala of dofect^ riQ^ of Iho n&09-^mrj smtxtmite b^oauso tbo 
trophooj-tos if«r® ficsrtly dostspoyod aiifi ^ollc d i^^ odlticaii mttttP^^ 
*^AB ia dupjortad *ay -S-t^  iiotolo^^eol i;io1»r3 of Hio a»tttnafj 
ooojt-oa of the troatod faraolea oiT J» dn^aj^tuta* Ji* ^lo 
ccaatawupy la j^, aa^ g/\-3ti tho oatiao of low liatohin^ iju Hio «@^ i» 
of a »aolat»-t?6at9d t0wX9Q uas asal^ iA^d to tha ladaotion of 
ao3iiiaat lotSial aatatiotis (iiai« f9^>» .toif«nr«rf lov Iiatob* 
alstltt;/ was alc^ vtoordad In -^m 9m» of i^ hah^tor f«Bil«0 
troQt«d uit£i 8Coa de^ ^^ nidsttloa ^Todaets of oartesite p«8rti«&d«s 
^hich av« acsii»»a1tt4i«d« a^Ato (Grxesoh and iloffkaaast 1973) • 
'::^ «r9i07o» tho roasoa for luUioltloa in tho aenr«3.oi^ «At of 
o ^ coa act ba o:^lalnod oa aoo<»mt of aoB^Aaat XotbaX laata* 
tlcna in guoh e:^ Q» '^ila vlaw ^rther jota atrangth firoa tha 
cbsaPvatioiiG i^i ^* j^jolaaiG (.;oc.ic»3cpoulosit 1/71) Iti vcilcli 
^ ij^traatod f«3Qlo3 IsdCl agsa dafaoiait la zntrlaata* aladlar 
2^1* 
oxolraatlfiti yao 'iLv&^i toT tho low hmtdiin', l a t o in tho ai®3;« 
tn^ imsda of a ,^ mid ota,:^ to obtain ootaplfita infooundltgr aod 
l a f a r t l i l V * 's^is i i ie toloslcal adni^ of 1fa« uox@a3. ovary o£ 
!}• <|l^ a ^3lat^3 »cR^@ila Hiat v i t ^a l lo j^es lo b a g ^ a a f t« r 4B l ioirs 
follovlati «3gcs*g<asace a t tiJo psr^soat oo t a t ro l l ^ t^aper^^lMr® cjnd 
'mifiiaity alts';cu^:|ri tlio cHLx'tsaapantlatlai '•j-r ooojtos asid tro.,'lio-
o j taa In ttia <5«siaQriua bo-5lii» l a 133,0 aya,>hal sta^e* '^SVXQ tSi© 
a;jplieatiCKi of aH«ao0t(3drllm^ts oa^oda l ly tJi«> alliylaMja.? QS06.ito 
mo'-x a s '^ 3A oj» •! r. cm-i b« mocttdslUlly uaed aor l lo r t'-i^a 48 
•loura followlu^ QR^I^QBCO to g^t ccnplat^ •Inf^sm.dl.t:;. 
'?he j raaoa t Icivootl Bti;.iu cu ^ .^ elii^-salat^f^] add© tgmt 
r'.:_)jlioatlcu c2 olic^^ootertltiats osi taales oosaa^o citosclllty tfirGu..:^ ! 
.louGtioBl <.iiotuirliQuca» islioreas t r « i t ad fo-ml^a Co^olop liifaouii-
<?lty '^'^ I n f a r t i l i t y <3u« to dlr«ot patiiolcgLoal oad phyalolojtcca 
£r^ t2@oo» itosllit^* o^ aalos ae ^^^1 aa intookmdlty oad la^rortl-
111,^ o? fcQDlos bot^ aa j bo •f^^0Otlv@ ocsitsol u^aasxea oa tiikla 
tT-Joeie©* 
1, Txloth^Iaatf^alimiiie (T^Ot sii9tli^ !Li3Qthaiia£3u3.^ iouat« (ills) 
and trtphwi^ltln rtodtatd CCE'tA) v^atn appliod b / topit^a^ lni«otion» 
iasflralQXi axud iresldtial aeHiods on tald-tl£tb-iiisteir n^r^a and 
ne%ay «Bi«r,^d a a a t e of lys4^ffq»a irtAW3.fi'ti^ a *• to stttdy «i«l» 
©ffoots oa mortalityt ao«ltla •# loijgevityt fQC«n<!ity find ferHl i ty* 
2» *f3l as fi polyfuaotl^aal and 'Mis ae a lac^ofUtnotlaaal aXI;^ aa^ > 
t ine aitontt %ii«raao l^ TA A fta a s^oiiMsaiiyiatin^x agent (mi oripzu>» 
motRlllo oc^powad) gavo oo^pasmttv© ®ffeotlVGrveDa ao dKnoatorl 
latita, 
3 . Fop toplesal application rm wao dllutod to 0.125» 0.25» 
0.^0 fjttd 0.75 per o®it» vlioraaa (lis ^ n.125, 0,35, 0.5^, ^,o» 
2*25t 5.0 and 10.0 .;or oent nn& 1.0 >J1 of oac^ ocmeciitratlaii MBO 
appllod on Indlviaa^X Inaiact* 
4* By topleal applloatlaa T3^ ! was &ios« toado to bois^ adolta 
as v«l.l a« f l f th- lnstar ny&iplis as ooopar<9d wllh ISIS* ^vtb^r* 
Xaa^nrlty yaa umiffaetod by both ^«W8t«anXaiita* tloveorcrt 7H; 
%«ts micSn. 9tt99tkT9 in inattolng eoapl.«t« •tcrlXity i n aBl«s and 
infeenmdlty in fooalesf ^il<Si vas aot obtained man by tlia appll-
oatKm of bipolar ooiio«itratloii3 of r.^ l3« "^e faoundlty of 
nntrwitad f«faaleo aftor aat in ; witfe trvitod laaXao by both ^ario» 
storllt^mts i#"!8 uii2(d.Xy unaffaotad. 
^4S 
5m Bolti ""^ ^ mid 'l.lA uQVQ d i luted to 0»^35t 0»25t ^^ #50 rmd 
0.75 pQy o«i t for Injoct tcn to l>o^i adu l t s and f l f t h^ ln s t a r 
u ^ p h a but 1^ »o tuaa t i t y of liijeotlQii wns tha aaa® a s In to,-loal 
®l>plt<»tlen. 
6« By tlie l2i;|ootlGa3^ of !»ot^ c^onostarllatita xato ojt lortGb* 
11 ty %ia3 n l ^ e r l^mn iSm,t of topiecU. applleati(m« The ixij90tla& 
of 'ilvT^^s^ cariomt«itloii oS *^ :t ©•-^ uaa^  hundred par oont mortal i ty 
i a oO't'i adiilta Guid nyniph^ a f t e r a wo^t ti^ ioapoe-a al lilfir cv^:ioant»a» 
t lcno iu^ce t l al3Kior;:^ \l eraear.^ atioe of adu l t s but l a ?Uwtr^. tod 
n/ni)-:3 I t ^*t8 t ' lree tl 'a«s hi ii@T t^ian Xi^- trijatod a/ayha, 
i^artJiei't Tui %r a -aoro effootlvo tSian tlS in maaoliaii both o to r i -
11 ty l.i ranlQQ oiid lafoci t - id i t i l a f€anl«6, 
7. *? n was al'^ .^ -^ ot equally a t tocHvo oj o ^i to%4oal asid 
liijoott ' ia ap.)ll<KxtlOiii aicwlii,* lil>^i paaetrat la . ; ,.>ov.or t^iroti p thio 
c u t l d o \ii<3n tOMioally a,.plio<l» liioreao tt:; yaa aorQ ©i'footlvo 
by injectloii ap.Hoaticsa taian topioal appl lor t ioa Indttcsatlii;: I t s 
low poiotrsitlxig power* 
8, 3ot4i cd-d-flfth-lnotar ny^i^ha aa*S adialt 2* fffiH ^i^nl^lfl woro 
ijm«f9»& Tor five aeoozids in 0,l25ff <^«2$t o«SO aaa 0*75 p«r o«nt 
T?n. "t^ila saothod oouoQd hi fx<aiT •aortall ty ^tma injaoi&cm of 
sda l la r ooiiogntratiQas* i^trth^rt tha f^mlas wofre l«oa «iao9ptl1dLa 
12iau 1^8 !%il«0t yi«r«aQ li; in joc t loa apvlioatlon I t was jBst 
r«/v«ri30« l u coni^ 5Krluoti wi.t2i R.*ulta» xifi-fiith-i.^attir -i^aiilio woro 
h l^ i ly • l o o ^ t l b l e to l3a«raiou aad tho ai,#i9at oo»o«Qtx«tlo£i 
oautt«d htmdrad par o<sit ao r t a l l t y iii t rea ted uytaphs* 
2'±^ 
9. Iiamarsloa opplloation oa a ^ I t o una h l # l ^ effootlvo 
In Inaucin* eonplot© a t e r l l l V t a taal^n ©a^ iafaounaity l a 
10* .fowcr^ r^ rt on u^'ipha* inJootLon appl ioat loa o t i t s pr^>v«d 
to be aor« effdOtlv« to inauoa attselXlt^ ond Intooimeit^ i n 
aotlioda o : applloa^oai of l^ils eianioat«niaat« 
11 • 250141 :t.lz imd l '^fA vero al90 aupllod by rea l dual so-fiod 
on nj^ipha ae w«ll n.: adulto of 2* olii^aAl^tua. "^lo oosioontrpsttc^is 
(^.35t ^.TOf 1,40, 2,80 fa,y9q,lneh) and aatpoauro t/oriodo (?"'»5» 
1#0» 4,0 and 12»0 nciirs> woro k&pt gd i i l a r for bol^ choraloalo* 
1% ilttiouf^ii itl'j :'>rovod to b© t-K r^o toxlo «»i both sta.^eo of 
-}• e inni f^^a> f tf tn-lBotar II^^TMQ vara aoro dascoptlbiot ^ l^oiroa© 
f .^a^n: aAi l t s t i&mleo waa'a loro dUi^oeiitible %m,u. m\lmm bj both 
Oil9^ x1 oala* Hov^ RToTt t h i e ^at^od iiae not prom^eAnt* In i n g o i n g 
ooaploto a t a r l l t t y In taaXoa or InfeounOity in tmwloQ and the 
hi float na t s t o r i l i t y wia otily 23*11 par eonlu 
13* 13ia Rialea s ta r l l l s t td by topical appl loat ioa of 'IWi a« w ^ l 
aa by laa«r«d>(%i In ^M8 vara oaauaULy irl^nroas and AOly ooapa^* 
tlvG wllh thoso of norraal oalaa In InsaEslnatln; untroatad nonaaX 
14 • "Irrjltanocndlj t^.e offoet of f*?* mi^ 'ffs <»i «<;nttn(l« of 
2* ffiafMtefag '•^s ^ ^ studlad. 
25 '^ 
15. the pnt^iolo.^cal dnsjo^o tii -tti© gonads of bo-ti sexoe «OQ 
G1 loct sdillfir wiaa ?3i=>-ftfth-lnertfti' nyai:^© a s well a s adu l t s 
uar« troatod %rt1fa TK liy miy nat^iod* 
16« 'Iou07'i»*t ?t?! anS <l!u <lld net omaao any anatoctlOGil <ir 
filatologleal dasmgo in the t«8t«« izrespect lve of ao^lo of appl i* 
oatlmi on bo-^i a a u l t s or Iif1ih*lnstax' ajr'jpha. 
17. -^r-tHert oo t i l a spscmo wor© pr.-cUoo^ t>y l a loa troatod 
1^1 tfi s l l ^o r *^';' or ' : ' 3 end thoj wero siuiKioaafully tnsasforrod to 
IJio apewpaft'tliiocao of nors^l f«:Kile© aurl i i ; copulattcau llioaroforot 
h^f3 a t o r i l i t y of rmles onuaed hj t^ioso c^iisalcalo l o owjUj to 
tuductioii o*' dooJUamit latSml autatlon0 iii iha i^)onmto.:oa» 
t t.>»ot«rilisQ4l '3«2l©s sioued jjro-0nibry<»:ilc !aa^a. 
19» \pi>lioaiAO£i of 1*'j;! oii ii^j>?ial foaaloo aa w«ll a s iieyl^ 
m^&cf^ f o c ^ e s ^"^lor by topl<«il or tnjoetlOA aolSiod oaasod a 
maaber of i>at-ologlcml <Siai.xj«3 l a t h^ l r ovariea* 
20m '^•^^ p&e 0€»t T!?! Qffiiaod oo^iplirto de^^«nosmtioci and reaorp* 
t ion of the latexnal co l lu la r eoat«at of Iho ovarlol^s and vcKSoroxy 
In me^ ovarleo %AS ntfvsr r«eordea« Howenr«rt aueh dmsa/^ na^ l e s s 
mxked by *I:IG« 
21* '!ho i3oat 80^01 tiVi3 T9^<m o: th^ otrurlold for t^l and &'U» 
i^D p ra fo i l i eu l a r arga ^ a r e aetlTo a i t o a i s oeaarr«d« ' ^ a tro;,!io-
oytaa havin:; ocidot^totle o t a ^ n voro tiio nozt aoasl t ive t l s o i a t 
w^ioraas the t^ilrd ausco^tlblo ro,3leu wno tha nploel pa r t of tJia 
'4^ K < 
2J?» 0«ln{; to tlie oo^aylot* aMppYdsaion of tlia 'td.totio a e t l v i V 
In -eio /3pearanrlua, docl^^tlmi of pr«foXlloalar OfltlXe aiid tropho-
eyt«o oooarrod* 
23* ?!id la<3k of th« profol l iouiar o«iLla r^^Xt^d in tho foffao* 
tlQii of odpoimd &.M ^la&b&es in th« pr«vlt«Ila7lusi* SurlftitBt^ 
guch conpouad ejg <:^ misb«ro oantaiaad 2 to 3 o o e ^ e s . 
34^ * '?he ve' ialnini dlfforoa-tlatttd oooytoa ysro al%Aya raslatQiit 
to bot^ ilio c i^QTJiosl^ MCllanta ond itioy wer« re ta laod l a tho i^rriGrlua 
v^i^e tHoy s ta r ted aaturatlcm* 
25 • *'lio oooytda ratainad i a Uia gor-mrlua oftoEi £Uood togetlico' 
ami forraad a oor:i cuiiu coc/to havlii]; 2 to 3 .lerciljial voeioleaf 
ui lch V63PO nowar r-aoordod lii 13io corapouiad ei'. <^a'ab«rs« 
^ » '?!t0 Inhib i t ion o? T^ to s i a l a tho aplool TO#.C%I mid oluapliii 
of ehrotaatin lii -aia endozaltotlo trOi)hocyt«« vodultod in doplot-on 
of zxutrltlvo t l soae whidh o»zd9d dlaftnrbonoas In pr^vt'UiLlosmk^sA.m 
and notlvfttlcn of oooytoa In the irit«illantta« CQ»d«^antlyt th« 
oooytes d4nr«lop«d wuay ^mouoXos cucid l a t e r th^y oollapaod and 
27* Int«rfolXloular pXu^ »ad foXXiotaar pXug near the pedleeX 
aXao degenerated and reoc^rbed* 
30« The cl'iroatatlri of tho micXel of foXXic^ilor epltbdLiua oXuQ|>ed 
and blnudXeate foilicuXar oeXXs weore uflosOJLy abaent i n t h i a ^ I t h e * 
XlttfiU 
2^2 
29» In tho 00verel/ &x(m td^ ovarlos* Ihe ov&rlolds were l i k e 
©lortf traaaiporasit and errpty tat»«Q opsniiin; l a the lat€£%tX oviduiot* 
3^m 7h« affect o£ low«r oonooKitvatlcms of Tai \10r9 lAi i lor to 
tha t of strmigar ooacgatamtlGxis of .tlo* i l ir thert .li3-affoctod 
oimrtolos ii0vt&r aeioyod ooiipX^to reeor^^tlofi of t^ioir IrttaEKnal 
o«IXtiXar ocmtonto* 
31. iOw«3fvart i a l o s s affected ovariast aoa^ o '^ ItiQ oooytoe 
roaoiiod to taaturity nad tnmafoxnci in to 03 ia vdtSi a ccriplota 
chorlcsa arouriii t'lcjia ^ t 'aoat oftasi l^iooo o® ?^s w«ro smlXcsr Isi 
3 l io t^ion Hie 0 7J« of th© witap^ated f<^jaloo Aio to Inadejuata 
mv l y of ifeo j ia t r l t lvo t3ot<3artal and oooaadaaall/ thoy wsro 
rotc.lu9d in tha ovarloD. "rhaAar orlo^ita^cm In 14IQ o'^^rloleo 
yaj lilao of too cuioc:nloua# 
32« 15ij jpe-ovipo .Itlcai porlotl of looa r.jrocto<l foaaloij v^s 
uaudually lou^^er -fiirii 12iat of uatraatod fcsmloa. 
53» .4miy o : tlio mallor 9^9 of t rea ted f^oaXoa a f t«r ovlpoad-
t lon sitiow9d i>Obt»€eil»ryQnle daath unlike pr9^«atiryonlo doath In 
the e-g^o of untroated f«aal«9 af t«r aatin.^ with s t e r l l l eod aaX«e« 
'> K '> 
Ahfaad, I . < 1969)• iHolo,^ ®aa ooateoX of 2ri<l«g9lia ^ n a X t ^ a ^* 
Tn^'^* nhmASi^ '^>9&» ivOOl»t Alalia ^Jalv«, AH ^A« 
%07» 3* (19^5)* IxOiiMticii of laoQd ^iB^«tlaEi a»d ooo^U #POW1II 
in . 4 s i ^ aMaiSL ^7 S^nuoronmoil. l^ ftXt ^g^ktt 129f 
439-455. 
Al«£Ema<}rf r* f i960)* .lam-aHo^i instating oH^^taals** Seipsa-^ffift 
litatopathologlciQX staaies <m Izvad la t^ and ali«308t«niieod 
;^ ja<^ .p 64* 10 ^ 5» 1031. 
Aiaii^diaiaiaat «J»Ti. (197l)« Coapartttlva studies of tho et feet o t 
7«»39niy9 and l«3n>2^p!^9^o^ iSliaelSaaaoflMlfcmiito on Hie 
•*t3(^ 37t K«E«.»« (1969)« Xii00Ot p«8t oositroX !;»;/ c^«308t«rlXlsatloii 
end ottiiTt* adVBiiQed i&elhod« (antifoodontst tslorolxlJCL p«9tl-
40ah«y^ K*B*s» (1970)* ZaMOt ^mft dontxoX 1^ tfi<wo«»«13Liaatg 
end axitlf««duits»^^AiA)ttrs 1966 to iUXon 1969* telA. aag« 
Aac^ «ap» iL«a«3* and Hfluos* &• (1964)* JtauKLoldoo has re«L^baX 
of foot on Xarrol foadlns. l a t , i>a«t> Ccfeitrol* £ , 6»3, 
:>5'* 
Asch^Ti K.«IU>1« aad Hissi^ a* S» (1964) • Os^ pmotiii o«Gipe«mda eond 
l^oir potential us9 in liisdet ecsitv^. ,^;^ d. Ray> i>oflt> 
49 i^t0r» ^•a*3« aae 'Ii«i3la» Um (^6$)* ^jcumtlt&tlvd s^^ote of 
£tntlf9«dln^; oomparlog %ntlf«9dMuts* )^ aaaay \AV\ 
^o(^dr» ii«H«3« Mid ao^ovll»Sf J* (19^69 • Foatln (tzlphcn^tlA) 
havd antlfeodwit offoot for hoa«ifly Xaanni«« Iat« i^ <i,f| 
\a<ti0rt £»H# % aad '^ «i«a9Vt »^ Cl9fi9)« "^o aiitifeodBa-t dffoet 
of or^pnomotRlIie® for Ifturae of "^o potato tab«r motti 
mi larviso of ai^^lant* t^, 4 ,^afe,g¥ I^^ J .^Ii;,ra1 i^ ^^  Ct.'„Ml?,lMI« t 
2^ 564-575. 
Aoc^ert •'•-• i.".* t®?-morf *!• r'Jad ^iogim» •» (t?6S£). 1>o of foot of 
fontlns m. tho f«rtllltir of aale houaefly* 'uid^ Eafv, p«at 
AodioTt E»E«3«t A-raatt ^vf «^l«a^ «x^  «)r« &&<^  Soaooul'tef J* (1971)* 
l^a offoot of foKitlaa on ths fcrtHity of tbo f«Ml« housa 
fly, Xuo<»pp<>i^ tltt^  a Mnrlaii of -^^r inflttviea on luaaot 
fartUity and faau&dlty in gaoasal. 2. An^ ggM, fTi^ ffufl--
Satiant A«J* and Cbaadlasft /UC, (1964)* Iha aonsltlvltar of tba 
aala s«am oaills of i^ voao^ i^ila to aelhylaothaiiaaaXii^oiiBta* 
MSS^OLM^ M» 71V7ia» 
45 J 
Imi-to on-l yfoxiisi xtiil :1ators on the ^ a ai^iitl f^ cai 
lirf'tiroiiiua Oil,, i t a oo t^o a., iaaactleidao. .J .^...Ja.^ i .^, Ja1XfciQl>« 
otruetusPQ n-id liiB^tlcsi«tol act ivi ty of o!»io oy^io t in 
'oc*;:ra2^» ,I«^  • aid I'^OTiAoo.if • ;. (19^3)« A aj^Ck'%Tmiaa& ovnrtrm 
i ;^:£§U^» ^ ^73-579. 
l^c nmlo '^JK^  fopalo T^voftiotive ays^ i^ei of allkveod tmg* 
II. Actioa aay oivora L^iaopt«p«o. i;i>rttoV4^ Y^im>naam» • 
iSU 79-02. 
Locft ^<xitvol VII. Intoradciicd riabli^airs. 
1>5G 
"o2»: cvoot %% (196Q>» "iiociootesllaata In iitCQOlo;jy caat^  the 
. tcsPilo ' ^ l o ?odi.il<|ao''. t a f eoto^oo ©ad iiadlatloii l a 
^a^tr., ^ H , t^,;=;i AflTn&i Sat*# J I2* @60»868» 
r^xuntt •'UH* <19?1)* 1!H# hlotologjr of th# f i r s t \m.te&% of otn^s 
and tb<sir asfieciat^d t losues i n ^ o GPvoxtoX of iSSCfi^ SKBttft 
lkaoiaiM|ai Ujacs»at CHet«aropt«sR!itp;fr^ooozldei9) a s @o«n 
^to offset of e ^ ^ o t a t l o :»ib®ta2ae«d up<m s^ocmda of aaao 
rjuiy^ngfea^i •^••Ut '/TQiAi^ikht 0*:\ and Cheiioaovt ^» ^«» (19 t2 ) . 
'3>o3Stal oho'-iiioal a t ^ r l l i s n t i o a a s a pomAtHQ laalhot of 
(:'ol.r?pto2Q-':occinaLUatio), T^t, Vaoai^,» ^j|> 7CO-77C5. 
u±%\ Itie aorsoa oocLsoaoti. 21a a i t . . 4^« 229«»234« 
j ^ ^ » 'J« f 1963)« Hotody ch«iiez»«i JEiko 49d«a s eayooilcoif 
slnt«jsouQne4 oottfcao^ xcalija* j f t ^ a i fHiillf T^lfj- *^ V 78^793* 
Byrd^t ^ t r,,^oici» U o&d JoUstoiat 2« (196$)• o^^pnotta 
ooaiiomide a s i.iaoct e^iQr:^Qt3Si3jmt9» ^mluntioii of Ibe 
ote t iv l t j of soiaa tsi,)h€ia^tiii ^c ivQtlvoo on ttio CoXeznao 
bdo^o f Jttmtliift^ ^MrnB iltmififltoifitB ^S^*) a&^ hoaa«fIjf 
(_X2£^ ^«iootlga L«). -^Uti Agftfti B9 ,^t ^ ^ t n/^ Ta ijjft* 
ij|Ua.f Ji2f 69V606. 
J 
i'©f«tl8Ad« rait i3(r»lt«a v^ iafeuRi^ i^^ efetfua, -"llH^ ''^ -f'il^ 3afl-
Oaapt<m# '%^» (1970)« Qi^io®t«rili8atl«i et i^<s jmd uolluoisjt 
to a<^slt rio«ia, «^?^ ,^ c^ f^ fa 40"*t £l» l^-H^-. 
-iaa^f idt 577^" JS*. 
<^m:mst&x^lmit aff@ot@ of oarteiji orijo^io^aatal oa^ o^imdid 
aasainot rod bollwoia* ya% i'it^ ^im%Pfl» JOt 21-ai* 
w& ^iiwoTOt JiAattMriiji Mirtmwi- ^ ot«£iijLt^' pviaoijpi,^ 
iter iu©«ct coatrol or «padtOBt4ai. ttigqaa, >i;^ gt ItfU'i/lr^ '^t 
Stkmtti t f ' i a TfaA I9TB> 99 1@>3D2. 
Qea^ SBOt ^ t -^ taokOTlOf A«t .v«&taXi«t ^ i^^ ^ Ja«:iiet ^ <1969)« %• 
tncisotlc^'ae vnluu of ttri^tfi^tl:^ ooauouada a^l»sft .;^ ya^ t^g\ 
i^lMlMi^ Wl.ft *^ <^  @Bi^ ^ t>«ot li\ Xaii90S&tor^  t«Mit eocidl.tl(tt4« <d.<6i 
^5S 
tloa cuid. &phoXat9 on 1^ 9 i^^^vo^etive tlsisieo of napBa^ ^ t^ji 
Cassia^^ <)^ *% aa<l Gi*o»Qat ^,3* (1973) • 'jislltatlTa effects of 
yarlno mmlom^ JU^ o^atloii mi V0pz*oaaetl€iKi o^ ^sMSiSSSSMSBt 
^gi^m.Q. ^t ,^gat '^ 3ftfflaB&«t M t 3 i>534 . 
€lid£ib«aaint t<»r» cmd Basvottt C»C* C'B&ai)* Isiooz^oscitiQti of ial«-
tlatod l^^jdaino into liie ovBrlaa 'TiK of vteiade fli«8> Ett90t 
of txaatsicidl: %ilt!i apbolato* !%alMg€i* Load.* j2;|§» 47t-472» 
Ciaac^ u»C«» Tk>jfecv90i '^ ••i* «»^ Bi«iuii» B*i!« (t974)« fll%03Ost®fllfmt 
aotl-^ty of (mtlnooplastlo a^oita^ 'fimat, Htlt, ,r^ )Qg^  ^^•» 
J i t tC1-t07. 
CSmrif >l»3« aad rated § ••O. (t975)« Aatifoodin^ propertloo of trl-» 
ph«a;A^^ hydxoaddo emd isri^}imk:/itin aootato a ^ l n o t 
Ciayla. ;»#.». 'orsai» -J*.:, and loutf A^« (1Q73)» A o^feito aphidf 
.MegosA.^ 1:^ ^^  aualioyfalaai of foots ot flVQ c^^oiOatoxilants. 
cainot '^^- (196^« ^nauation of ^^aootoarllaat 4 M K ^ to 1^9 
toatoo of iho hoaaofljrf ^ftflfli jfiSSifiidUft* ^ oioarosoopio 
ob8«watlaa and ay aoadAruavit of -Qio aptako of H0»«ai^^oona8« 
#• teaWt rnYBlftl>t J i t 945-953. 
CoaMoooot ! • • moooo* A« aad 'naa$ »^ <1967)» ^tudo da l*aetiQn 
d«8 ^oGK>ot«aniaaBait»o Hiiotopa at apholato aur l a d«r«iLeyp-
aoat d«#9vexlao da I'aapaea :Aiaoa donagtlaa L» Hota* II* 
Ajpeia. «3ua. 4ftiii. ffls^ « lieTOMo^,. ^ 9 ?15*33Q« 
^59 
IfJoots of <ri€C!iOQt<srtlcmts oa tii« ov»riim dsv^ A^^ n^gBt of 
(^ M!i1ile900« ! • • ^|>oirt» «^ emS moeoOf 4. (1969)* J^^c^rlm^ntel 
l a Commimri So a^oolo^et Fxliae Coasilitalrie notloiaala im 
:^ itOQoXos«l rarfcao la* Bnotrnxsott auiaQaiQf ^oototatoa ^ 
-taiato Bioiofnai da>a l^gpaia.iOft OocialiotQ *to3BzAQ« 147-153* 
CT^ratBlt !• % <19{53)» '^o Inaactlon of soaasal otoxl l i ty in Ih© 
sor9i#»wo>n fly by oatLmQ'tobolltoo ciid aXkiyla^Un; aj^act©. 
J. :lQQa^  ^^tflool.. ^ 46ai473« 
CryatEiX* 1. U (t064)« ;«osuaX sterlllsatlogx of sovowwozn £11 ee 
by ^ e blolo^ool alk;/la'Ui^ a^mtat trototdno and tLiiotopa* 
Cryotalt W^U (1965^ 'amial atorlllaatloii of insoota b^ aaroeOI. 
-^.aaltiiotratloa of alls^^latUvj Q&m%Q, «^ fftffli, ft1riy;i9t>t M» 
678*635* 
Crystolt '5**i» (1968). iilfonio a d d aatora ao ohgaostoPllcmtB of 
&cet9M»viOTa fktoo uilh ymrtiaal&x rofaroioo to mo1S)6ii«aiol 
aiaalhaaeattlfoiiato* J- Jaon. iitoaol,* ^ l , 446*449* 
Crystftl* Hw^ (197^)* Bffoet of dtfiayad fcrt l l iaat ion in 
voxa f l iao oii induotion of tecnlaant Xethal -aitatlQaa hy 
li«Ii'-tetvasielfi^flaaMliC l^agiriainqoarboaaaiao)• MSS^ 
ISkXfSmtlM Tf^ fa f»ir»t §!• 71-74* 
' • 
26 n 
oBtattods Inaaeea in Iha s^osn oad oooytoa of 0csraii«>vosa 
V0pro<3tiotl«n in inewoto tr^nto*! vith elJl:^atia i agents* 
! • Zj&hiMtlaii of ovojrlAxi i^rovlh end o ^ proaaotioii and 
ImtohaMllty. Wk9U MlUt i l&t 2T0-279. 
\ilfj, *5, ona C^ HXidaplkat J^« (19t2)* Mtlfoodtn T y«»psrtl«Q of 
trlpUc^iiltla aootata a^aiast Ih© lorvuo of ibjodota-t^ ctt 
l ittogaXio % of aiff«r«at host ^^laats* ;,,ftatiJi.^ ,Mai &• 93-03* 
'^AlensfuadbrOi 0«t Druao->3E3lxaipLia» C« and Lava^iinoy A« (1965)« 
la^gl ai oh«aoet«fllieisfi2iQii con topa m M<ri/'4<ftaB latoaa<iAnQ. 
'eHlOf ^..^.f ,l03fe<yv90t I.B. and Cctlaff^t :\Q* (1072). Chofiost^art-
Imito a ^ l a s t i^io laoll -wo^r l^* .'Ui'g'iouo-su o graiidi a, g* o»tagl«» 
aminos* ijL-J22a*-Jalte2i»» i i i t 1540-1550. 
:xittf '^* and lukharjaat C* (1970)* .^faot of ohsr^ystaniaats OKI 
the veproaoiollTo oraet&a of Ibe ^ t a stoii wiiylXt ,^ J2JLStt 
"kxmonopotaoat A,^  • (197C)* Hatiii^l aotlvl-ty and rsortal i^ i n 
XIOXBBX and ohor^oalaarlllsad ^jflfl^flttia HfMIBtfiHtPf aaXaa* 
a^ iJB1?Ht AtflBgaL»> £2* 1695-1696* 
}o<3naBO]^ ouloat A*£'« (1971)* i f foet of tvetKsina on 41h and 51h 
Inatar Cnqofpal^^ JttyHliJIUl &9>^a« Xn atartXltjr pzlneiple 
for laaeot oontrol or aradloation. f'ypCt .„m» L%^\/M, 
M^mUB H>I9 ^% 19TO» 99 259*269. 
2G\ 
^Q<moQopoul08« A«P« and QOT&KI^ FUT« ( ^ 6 9 ) * Aeti<m of oerteiia 
d i^sooter l lanto <m fmlea of tb9 laaPii» milkweed tu^]^ 
locmoaopoulost A»r« ana Oordon» iU?« (t9Tlt»)* Oi«30srt«rlliso>» 
t lan of Cny^giAtMg flaagltlaai ^I» ^ f o o t of t r« t aa l ae 
and aot«|>a on adul t mX^Q and fonalos, J , 3e<au ^ t q ^ « ^ 
M» 1355*1360. 
Jooaoiaopoiiloot A«i?. aad Goydosif J**?* <197lo)» Ch€iao3t«inXl8Qtlon. 
of (neopQfLtpia %agiiLtma ( lalla©): I I I . Ccaipotltlan. h&Xm&m^ 
noynal and tr©1iKalao»at«rill»9<l l a seo ta . J« •;W4* ^ toc^^> . 
M t 1360-1764. 
s^s^ '^if ' • ! • nnd Jooyinaaxnovt iUA« (19&7). Ap^iolato clicK30stg7ili» 
ssatloa of tHo o«wal lea f b se t lo . iTj ;-;jQ<?ttt „.J[lWl93L>» i ^ t 
«^07-910. 
\^lvYj9 •'•.a. fma i%h:^ iyt \ - I . (t?54"^« -"/to'i^tftio aoalyoto of the 
QCtioa of ccowino ::an0 «md ttuior liiliibltcHPa i n HC^^lMiXft 
aiflffilfftfllfllHg- I^* "^^ nedianida of Indiot ian of dkX3iuant 
l e l h a l e ^ 2t4ff6«t3rlfll(9l^^«:i»*lt3izio)-1t5i^txlfi8lne. 
Ja^ r^ayt c«G. and a^ekhayt '^ •«^ » (1956). tfutn^cPdolty of 3tK£aoroeth3n 
ao1hnn««apliamt« i n ,^BQASZ£|42A IjUfliBn^ flBiirHg^  ^ t a r » » Lond»» 
177^ 996-997. 
"^ tshsiyv 0 ,0 , aaa i^ l^i^ siyt f^*^* (1957). ^ t a g a o l o v«fi^ana« to tho 
Bllt^lii«1teAa«galphonato dlirln^ ai^«zQatog«no3la i n jB&tffil&UA 
2G2 
BBth-ayt 0,0* eeaa ^Miniyt n,J« (196la)• Cytog«iotlo anttlyais «^ 
Ihd aetltm of oouraizio^ cKis and t^ssMKr ln^iMtmfs in 
of ih@ oald gooRs lino to t3i3 a««^03Ey ostars* a€tiai±<|y« 
Mt 36l»irf2« 
Bahoyt o,G. and S^hayt a*J« (196|b)« Cy^is^nQtlo analydls of 
ttio action of o«irelnos«no and toaov liihiULtors in 
-lr9,9gp^to iJLfmfffafrtflg* ?• ^ o nature of Ibe fiutatlons 
indkiood by i3i@ moliiane gulfbayloxy ootors in relation to 
mcaeoular oroas Xizikage. aatjotjoa* ^ 447«43B, 
PnliTsyt 0,(1, ond Jah^-jt LS,J, (196lo), Cyt03«aaetlc analyaio of 
Iho aotton of oa3raino(jana and tunor liiliiMtcKrs in Dgoao-,3iilla 
aalano^iair^ir. n^ r&ttai;«aic officiis^ioy of tho iioa^oxy 
estars on the spass in rolatioti to molaoular atruotara*. 
GaiatlQ^. i i t 111V1133. 
Stihnyt O.Q, ana Bsihayt :t»J. (1964)» Ilia c^oniatry and ^t^otloa 
of Iho all:yXattns ohaaoatasrllanto. aroat ,fk t/Q,ftt IgPTO^  
ItdaJlli** :&§# 3ia.526, 
t^ tih.'syt 0«G« and Bahrayt !a«J« (1969) • '^o gcnatlo affaote of tba 
Mologtoal alkyXatin.^ a^«nta %dtii »af«r«iaa to paatieidaa* 
i^mt^ UMA» A9B<U m*9 ML* 22^34% 
91n(SIayff •l*3,K« (1910a) • ma aaa of antlfaateata of Hia aoatvOI 
of boXXwosa on oottoa and dla2ioad»1»ok aotli Xawaa on 
oabba^a, gftytotftftegJIiait 2f 97-53. 
nndLayt J«B«H« (1970b). Labosatosy atadlaa on Ibo affaeta of 
tzlph^nyltin acatata and tri^an^i^tin hyda?oxida c&i ttiQ 
sta^a in tha l i f a oycaa of j^sSMssSOBk iSLHSBBAltk (Boiad). 
gliYV?iaia;faiMiafli» 2* 91-96, 
263 
C5i0"AOQl»ociliaaticii of ^io totmcMto laoduoim e mw&-j of 
I6.»ooa^xwna8 fea to ada l to aol&ja. ia..Jasaifc-iatesa»» £ 1 * 
1736«17a» 
t a o t s o t o^ionicsilo tOT otosl l iaotioj i of G«^lt houoo fXioo* 
'19C>9)« C&-T><3^ mao a f foo t i a j f a r t t l t t y of a d i l t hciaoo 
*:rbl3io» !• ftOf>3), 'ctl.cvi dcj l*aotilicr49(c^-clo'io:I'llao)en? loo 
Qcmto tQ jQQi^ ^l^^ -Jajl. Airi. M/i iyt laR. J^f 36t-aG5. 
iVi^'^o* "•• n^'69)» .Iffocta OTtotosdTuao aa torn cur loo faaloa 
^e jiisag iaaftft» 21a1i ^a'U rfawt QB ilKmntemt rm l^ i^ ^^ yt&at* 
VtlssEio* ^ (1974) • Aotlciu do 1& roD^rplno i»3r loo cnloo dm 
JUttS JtiUBit i^a<A« (ftBftf mil* IWaii omn«?l» 44>447* 
./-tsao* l» and Sooo^imniat A« <1960)« io t lon oiT rocor^^A* Ai 
ovipooitioa ill ii2aL« i a a u oa^ . tMyu Miah f^tt (lfflrta)> iSU 
C23-628* 
>^aGfeai:-»iii A.T. ftac fei^i:orat '^  I, (f<)7lci;. aio .ojto£?ll-.nt oiioGta 
of niiitop'i Q&d t re tonino on larvaot iiopao emd adoltabf 
26'. 
o ' ft ,^11>- net"' fVi1n!^.v,t3t, I.^^ai,.JS^lir,«, r»asgi^l»t MX* 
f t a r t l l lV i.i a-Juit UOU<5M» a.le9» si[a (<q%M, ,„ MiyS l&** . k ^ 
^6:^ 
QroQOht '%Bm Mid lioffiaan* A.C. C19T!»» 1!i« tiateeBaWLlity of 
^y to &oa& ao,p*a<iatacsi prodaoto of oaxIboaatQ pootidddd* 
GroveTf K«t^ «, r i l la l* ri«K«k« mi& Haas* C*ll.v:>« (1971)* C^ftogonetie 
baaia of okei^oaXl^ luOuood stori l i ty In ^^7^ tylnta^w 
flalAlJT^S l<lod«eEir4a* Part ZIX* .Iffoet of a^^olatv and 
hmm tm ^XK a^-maalo la i^ raRda. Indlon J> >l»n> Mo^>. 
OrovoTt ji«<^ «t PllXaif Uf^ .K* and Dass* C«d«.^  (1972)« Cytog«iotle 
Inals of ohooioalXjr InauKsed a^fflllty in QiilflBt piY>i<f^ a 
^4^^apne^ 'i^ied€IB3emn* I X * CytOX^t^lOlO^OBl 9 f fdCtO o f 
•MLosBOO, ^ t ;!fl^a ,'3ftt9ra9^*t 5l» 451-460. 
rt9^l> Mrtifit ftgtf<^«» i^» 41-49. 
Guorxaf %A« (19to). ?3ffoct of Molo^oally active aabtozicas 
tu tho didt 0£i d«reIopii«at aaa v^Tomotlcxx of H«iiQ«i^a eK>a* 
^t mm* HtSBttSl*> 65f 15ia»1521« 
ilalr* J. A* ana 'aiinst ?«IU (1964)* Jt«U.iaBtion of tHo ta^cm 
fly* Hiaoa «a-t«««ai4* ^ t b apholat« md t«|pft# ^ JBSB* 
tlondltont \^«« and fjnttirt 0*H* (1969)« OhcBOstoarlXising 
sotii^dm oom rootwosm l»««tlo0 wHb ftpholato* J» mo^ 
Ilanlotakia* 0» ::» and Oolaehtlouy &•&• (1973). ^ot«i^ eiUteiUsi^ 
tion of 1fe9 olivo fSPult a y . J« ^on^ g^ tdpo;L^ * ^ , 9V6l . 
26f; 
a&TA^B9 ^•'U ana W1I«% u«(r« (1966)» T«ct« of a«a« emtHHottoa 
mid other oli^ aoatQKmaata €» Hi* gre«a p«Qtiii aphid* 
llaymOkart l«E« and Balrt ^^^^  • (1^6^* Mtmot of T^imaiatl<m 
Qia pooVeabx^^ile ddratLopiasit of tho red oottaa lugt 
Ha:/no3t J*k*f Htlinf IT«» %-vl< i^ T«B«t Dawaont J«E«i woQda» C«U« 
and fonyt i'»fi* (1972)* GhoaostorHa&'^ s aoro«aod a#dAot 
the tiollwo0rll in dipylacf nnd faodlng tosto* t?>^ « Dy* 
lia;/Oi '^»*-h (I960)* E i^:>ro^otl<m inl^Mtlai In houso flloo wll^ 
tn^m^tin ae«tnto and trlph^^i^^tln olUorido aloao aad 
ill eotiMrmtiem wi'ti ot^gr eoapoimda* J« ?^'yy^ « Jatciyft.* 
4l f 1154-1157. 
layof Jr« *«»<J» (1964)» 1^0 toidoolOijy of <^i€rao©t«rllant8» MXk* 
JM^UMMJULSM^* H . 721-736. 
HadLa* f . \ . t Vily^ jiX* 0 , , Viokorst I>./V.t BartLottt A.C. ana 
m a i n t n, <1967). ..tonxity i2idaoed liy t^ g?* la ^ « 
tMlXwofiNrllaoffootlTo doao and pmsmxi&ax^t gcamdal Ohann^ ot 
and Mologieal taxnov>or of labcOlod eocipoimdo* -ft BBtn-
^t9a9X»t i ^ 209-2H. 
nanneborryf T.^.t stiatmmt ^u» and HanNAlf s* (f972)9 If foot 
of <Upa and motepa on Iho rq^rodaetiTo tis^ioo of aattlA^ 
loopor aoiha* J. a^on^ antaaOI,. §^ 95»97. 
Hflleh* fooii-^tto and ri«yeoviiclt H«I.. (1977)* ^flblf^ voovUt 
Influsieo of apiiolate on. roproduotlon in iho laltoratory* 
'4fj7 
*I'miiovn, T.y. (1970). 'm© effoota -^liot^pa OQ the r«p»oaBCtlv« 
:itm<^ioiQdLa<!o^tfll* fi^ iotio Inatlly^ly^ l^eHehlty i^Btaall 
(t^^^7i '^\^ m> 1970). 31-Tr, 
*Jaeob# J. <'195S>» /•• atudy of ooXoisieitte ixiauooa arfc«H>llty Ui 
^ t 17. 
Jo^ntf *i«0«f HastQpraaadf o* and liaxia^ /fuaat C»l.«(t967)* .^ ttiOl^ e 
oa the fBitl-fo^dUi 1 pxopertl#fi of tzlpJi6ti^tin acotate 
a.jnnat 1fi@ tolaaooo eatorplIXor* l'yodai.tfa .^^ -toaa F. 
tJudaouf C» . (t0*>7)» AltosQttOKi of foodlB.j b^iavtiAir aan i'^rtl-
Qgfi« 'T^' atftfii^ t oat 3:^-594. 
k3la0rt ! • • ntotnor* L«#« end Kosaasoki* iU (1965)* ^ f e o t of 
0^010st^rilnnts a ;^not Urn ori«ntal fkuit f l / t molati f ly 
tms leailxsnssmowa fjwit f l y . i^ « ?y?ft, ^t?PI^»t Ig t 6a»^^^« 
KoopthosB®! 0, <t55a)« TJio "iOEd^ and ftnalyeia of ^spesla^Eita* 
^olm wilay & sons. 
Kflna/HEkf i:^ >^  (1963)« 7xls^«iyXtin ooopoimdo a s inaoet vopioAio* 
K41 ^^ vi9» ^.w. (^M37)« ai«i20at«rila&ts* In X'««t Coatvol llologl«» 
eait lihyidocil mil aeleotod ah^nloal a^ j-t^ ioda* f:id. toy 
:^ GS 
Kloaarst J , 3 , and ifeiy©, ; .B. f 1966)* ^orteXity and fa r t lXi ty 
rma^y<mQ9 o^ r ilyufiii dcftaaatiQ^ aauCLta to o^srtain itiioun 
-2ita^«iic and antt-»l!unaor ag«nt6. J , :^ati> ^^toQOl«« 5<if 
743»t49» 
Ki 800^9 J*3*» Ulloozif J*A« and lia^rs, s,B, (1967)* 30l«etlY« 
dfteeta of eertedn o n t l f a r t l l i t y ooopCRinda <m tKo hoaa* 
£Ly aa s i^owi by raoiprooal evossas nnd lilatologlooX 
klnasHiu* ..» sua IstTldt H,;*. (1970). Pemiui^it o t a r l l i t y ladaead 
l a boXXvoa^la ultii ljudul&ua without ractitoln^ proOuotloai 
of pharoQoao. J . Jccm. Jti-toacl.. ^ , 1195-1196. 
LlaaeaUff u«« iloxXaadt J»^ '^. tmd .k>ikov90« i.B. (1<>60)« i^otoatiaX 
oh^ios ta r i laa te tcr toollwaavll®, J , Jooti. J a t m o l . . ^ , 
4f>t-4^7, 
i<laooa!it •^••i ClKinr;, ?.:U narl -a-d t^ i • ;5. (ti&9^* .i^oota ot 
aixiolnt^ cai oJircrioaoaoa or ,'j«Bra c<illa in tiio .-smasljopijor 
taa teo . <^a ^» fim^\% ^S.YtSil^ t J l> :^ 29-^ 33?« 
iuiiplta,*» ?.•/. (1955). foaal ls l l l t loa of Inaoot oes&trol or amdloa-
t l€n iSirouci^ i Iha tioe of s^^doally o tor i lo naaXoa* MM-^OSSS^ 
JaSSSSSQb,»9 ^k^ 4&9«462» 
i::aipl1j:i^, Z^I^ ( 1 9 ^ ) « llio ovadiQaticfti of t^o aorai^iiora fly» 
Kniplin^t ^^?«« LavaOff lUt Czoi *^ 0«B«» Palp :<•« Lltis3ill«r» J«B*t 
ial-Qit C9IU tmd Jro%Ki» ^•y«A, (1963)« ti<natlo ooat ioi of 
iuaaota of puiaio haoltii la^or taaea . a m . .na , mth^ thf^,. 
^ , 421-^33. 
'4^9 
of aodyaonecm tb® ^Aipariusi forntntiaii Ixi i r r ad ia t ed 
&m htyaaa f ly at^riXonto. Jf ,nm% iAl?<aa^ 3L»f 5i» 604-689, 
'.a 52^ciue» r»»C, miu x>ouc:i» >..*• (1963), Coapouiido affoctiafj 
f oP t i l i t y in n(kiXt aouo^j f l i e s . J> .oou> litfoniol.* ^ • 4 7 6 , 
I.nJr90q[U(3» t> . t , raid i3iit£i» C .a , "Baa. f T j 6 3 ) . . r f a . c l v l o g o2 l i i o o c t 
o^i®aoat<sniii5i.ticsa» '^nat^t^Sm&t Horin Hollaad iUM.# Co, 
Lr. V3C:ua, .!.€• cold .laifoaPtf "•-... (rZ/O), tu«2ioe iii o ^ I t auuoo 
f l i ea «icr>Oj>aci to roaiattal doposdto o^ (^i<j3iorao» J« ^ofi. 
,Ht9m«» iu» I7t6-I7l7, 
:n/iroo^juo, ^ . . - . , '-ioocSUf , . ' • n.i<2 rrltfi* f',", ffd*"-). 'act.-) -i.^i 
?^ iraoTUSi G.C«» ^V f^ il.w.f ^a . lOf A. 3* oad 3o^ovaOt ^B* 
(I960)* xib3titut(»d aaSifl^laaa ao oliaaoatairtLXaa'ta of 
house f l i a a , J t ^^t Jf>t9SlftX»f i l t 16?V1632. 
LaChanaa* ]b«S* and Cvyatal« U««I, (t963)* 1!ha otodifloatlctt of 
raprodaotlori In inaaota tvaatad idL^ alk^fXatin.^ Afsmitum 
IX. :>Lffor€ntiaX s t a r i l i t y of ooeytaa a i t o t i o atagaa to 
tha iaducticai of dKiliiaut XalSisXa, M o l , 3all>> j ^ » ?0fW28a» 
27f^ 
ao *ol«*t»d to ai'-ociitosis in nusroe cel ls* ;*agi. litoac>;ji^ , 
LaChtmoQff h»-^ and L«V6n<^it Aa% (1969)« Chc^ostorLlant s tudlas 
on liiGco:! ai,i03ra* I I • •.>l!ttcti«® of eelootadi ocn^^ou:ido -^ r 
in<%actlon of donlnmit l e lha l autsttUcms or sparo limet&^^tiCKi* 
CcK3.;ai^tlva off acta of <SiQsaoot<srllmits cm a j^^ roQtOfSeKiio 
stage© In tha houa© f ly . I . Xn<SttOti<m o ; aoiaixrait lotSial 
owtatlcGs In naturo srpox^ aad (loaial o ^ l death. ^JSIJAC^ 
Co^ a <5iintlV0 offsets of OiiaioateXP^.lniito mi cn:)oSTiatosa-iio 
otagoo ii- tli^j r.«3uoe £Ly# I I . iltjcov-ory o.^  Tor t i l l t , / .'uid 
i4-?t3sra tsm-iiofar tii rueeooalve t3B-tlii,-3fc» a t t a r ot«xrilisatl<^i 
wi-^i ItVprop^n^dtlol dLsaothonedLiXp^onato or ?:«*my9. Mmm 
LadA J r . , ? . • (196aa). 4^0 ^ttootQ of tiireo trlnphonyX'^Ui ooo* 
pottuds on the f e r t i l i t y nnd loagevity of Japauee* b««tLe«» 
Ladd J r . , ? . l . . (1970). :'cre«iin,s of ofmd&date disraosteacUantc 
a ja lao t tlio Japaa«w Y>MtLd. J . .Soon, a i t ooo i . . jait 458-160. 
T.'^n*!, v. ima HMbomAt '^ (1965). Tha effeot of ^ a » > s t 0 n i a & t a 
Oca the dev'^OiXacnt of rapreduetivo organs in i&^iotd* 
21 
l>€l Sor Inedlctaib^caapfkmg una die in d«r foc^ot^o^ovBlcio* 
dign :4»s^ Ull ild Qcfion ^or^blik oaf dl9a«Ki CrdMet Mii:i(»r 
iffgaaaaSLMi .^taffi^ag* Jasms^smsk* is«Me 19* .opt0::^ar 
t'*6$ i n !)y«9d«i« 
Lana^f V* find !ta tol ln» u* (t97l>* ^ ^ t ^ t of <^0:K>3tarilant8 on 
reprorlaotlve or^ iEinis and 3al3aE*yogai9s£o i u incjeota* Xn 
s t e r i l i t y . irtndpl© for Insect oontrol or exadloeitlosu 
^*ir99t w^Pa IA.^^;A9t Anuria* I ^ I Q <2;>t. 1970» pp lT5«t32« 
l.lndt:piatt %A»» aosayoklt i^»J.» 'lyear* U....» . '^slsot A»i.. nad 
> . ^ e h t 'f.B, (1964)* i*a1»iBtory s tadlds osi otaPtllastlck* 
of tho t»ll-¥«©Mll vdi£i a^holato. ^t :^m\» , l l teBa*t ^ t 
745-75C. 
~ obbockst ''••*• J^ '^ S '^ csi BorsteOLf :u,c, (t<s62)» ii tntlamX re^-xmo© 
o^ If^ g^Ql)fcaQOgi oocytes In aotnikiaao atid pro^uaawj to otSijl-
:3e1hQ2i09Lil foimte and a:d.trogaa nustard* GaELatJo^^ 47-» 
6!^ 3»d64« 
"^  la^mk&Tt 3,\ ' , ;•» iXIeit ^K.«K*i A^ruolt 'UC* and Jiah* '/.C. 
<1970). liMSorpoKitton of IhyialdinQ Into TSIA of a°o&d« In 
tho rtorcacO. and ehoriosteariXlsod yeHov^fo^or 'Maqfutto* 
r4aa»«rf ?• (1966) • '?he atorJ|^ |EatleKi •ffect of 6«ctisasiildlne on Hio 
ovmrieo and eoxpozei a l la ta int«motlan in lh« l u ^ 
JSB^«* 7 pp« 
Z12 
c'Q->Cojt %*i.f ^i-^tt 'i*'.'** i^ IaosBaf U..,,, Itt l la , :."• caid 'ti-yltfif 
striped •:Kiis5a boroo? (CTillc {^ ,iaaoa>iCfi '5l0a,)8 l^bosstos^ 
22t 453-46C. 
f :?cnlpto»tPj?rxnoeoriaaa>. .J^ jQlft «lt« \>oJig-^ fiLaY* • Mt 
2t5-.?38, 
'.i9iii«BXl^ » W^m (1072)* Ot^ 'dot of ia9t^ >a and heapa ai liits dmnon 
Jvarts < coleoi^ taZRs 3«*najttdft«) . Acta « t^> beh«eslo-y> » 
:i73 
sera^iiin a^3«it for taaop-ttiiiHiittag aidants* Cmieor iv^%> 
Jt§, 70B. 
l i t l i n i !!• aa<i aaxoodyt A^U (1958te)« "Sb© affapt or oono Molo,'Sl» 
cjolXy aotlvd eoapotand > oa growth of hc«o0 f ly Qvarl^s* 
"^  JltatUt K., Buttt -'^ .A. and .liortlao» T.-J* (t957*), ^Jfaot of 
tnitotlo poltioaQ3 Ott ^ousQ a J ovlpoj l t lmi . g!i.yaiol> SOQ;^,. 
X i 133-136. 
" A t n , . i i . mid u a a ^ , Uk^'.U C1972). .stsrllm-it Oi.Toct of cortrdLn 
aatl-food-iit© aa the ^lolSjs or :^^^tf^^Cf^ Ut1i<^,g^;l8 ^ ^ '^ > 
CWplfioptofBsTloc^iaa©). ^ 1 1 . aa1»f!iol. Qo, ^ryjiu Ici'^u 
Usianti^f '^ •«r. '^Jad i*«iltf 3. <1971)# :ffoots of othal^atSma^-
tjulfonata oad rltf^ajein c u,.-cei «,Sirtitlo*. oi* ad&^lt lli-'o apMi 
i;i riooa .or^.ao^o. ^ u , , ll.1i,<l^ 9A,n, n ,^ ,>, „'^ aa,<ar*i M» 7T7-779. 
OS ihQ house f l / , Jiiiisi, ^mas3&S&* mn lf\'WV^U ^t t^^*> 
ifitt iiiy-'BICJ^ 
iorfmf ?»33« na La37ao<iaoi ^ .C . (t962)« '^o oifoot of apholata 
on tfao orarlan (^.oirelop«a»t of houa© flieo* J» :^ <m« . ^ t c - to l . . 
^ « 6a6«-62e, 
**xr.jm« r*3« and LaJirsoKue^ a«C» (1964)« i.fcKs-t of topa aod 
met«pe on ovarian a«ToIop«iflat of hoase fl los* J . ^^eon. 
^^o«rihl3f s'.^^ aad .'vtlsafit »^ ' f ) ? ? ) . ttjvlcrw c j llv<j»fjl^ ©ooloi/ 
In rAn*lon to the (storlle 'aril® t«orml^«» l a » t « n i e : 
aa lo toc-i-:l-m3 for ooatr^a o.' f ru i t f l ioe* l A ^ ^a^tflft y?1fff* 
'il\ 
** 'unmyt • ; • ana .Oldtlayt •»• »• ^1*)^)« Effect of an.:olato on 
:;^^cKycua Ql^aala-^a i . (r^id cotton l» : ) , lii^mx J , a^^^ 
d o l . « j ^ t i?j-5C>« 
I.nTtonwai i.. cxad Ilakaytu3a» ! • (1963). ^reaunptloKk of doa&ii*-
reaponoo cwrre oblsiilasd -y th^o tr«:t1serit o^ c^ioaoetertlmit 
for both oaxes of tlia aa»kl baaa wo«vllt ^M^9fl<?'9m«atlftS 
QlilaaBit4a L« tttciias aa (^ezusotcrlXmito of liio^-jotot XI'?, 
iK t^lffl'^ nR V^* 22,9 146-15.?. 
o:f<30t Of "'^ Jwoo-iaS o:i ifao asaki 'oomi *«saovilt ->aiQaQbHieKB^p 
dilnatt^Q L. ^ I l i opeolal rttfer^noa to liio h a t c ^ m ^ l i t y of 
<^^o dfl^aitQd t^ troBtdd wesrvlXs* 0ta<!!icie on -Hie ohooc^ 
stQcrllonto of Insaoto* VX« BQtswi-»f«f|[a|y jgt» 91«-9$« 
!la/Ti8a\iat :^ *t JiinohaxQt H. ana ^1X^9 ^* (*^7)« niffevantiaX 
ausoeptlblXity i n MX^e of 'MA<?i9^tfHft l^lRflnrti ^ 1^ ® 
otaorlll0&ng eftdot or iarli^«i9ltlt t hyaxojdda* J . stwpad 
Hnto^oaat ^» ezi<9 naapsavBt :i* (1966). IIlatopa^oIogioBl ol>a«vv&tiOQ 
01' c i a i o o t o r l l i d a ; aTiOct o& aetopa Oii .i<.lo ...3ulta of tho 
asukl b«on weonrlX, .^ l9f lgt t t tg taa flhteflnfflfl ^* >1utt«s <» 
the dhcjtioot r t lmi to of Ino-jotg* ^Xl* Jao* J> aai 
•J f-V 7" 
C i ^) 
na;^r t ^^^m (1963)* U'foot of {^nthrtlo :^eQn dabertesne* 
(9'i*o»>490*t»Qiis>-a»atiolc a d d ) on ovnry a«v«lopaaat i n 
Cndmcgki J« s»<S !la^lli&t »• (1971)» i ter i l i i j i i i j «ffoet of t«pa 
(Ccloopt«x»)« S^^ m%t ^^g^<;{,diCT'i iS» 209-215. 
frp'ionieia* .••">• tjnd i.'ataakosi I .(*• (1970)• ai€FK>3t02lll&a1dL<3ii 
c«aiio of a^i^jeloalo wlt i or wlt ' iai t nlL;>-lntla 7 propoii5i<»a» 
r'iir^&t, i;rff^ }iir», ^aYt^mm> ^%M i^r -'• ;^ » i i t r34-i4>'''. 
lio.l..» ^ t 4y;-444, 
&aiutoyf -w, .V, a;i'v: i . i l jprat >*•*'• (1965). Clxonoatorilaat of fact 
of 5-f iuoroort lc aei<3 oa hou8o0.ioo» J . ^«a^« .ntoaoH^m 
^ , 008-091. 
Fnnset -^^ '-^^ juklmtati* ^ .V» (1957)« ::>tQtlstioaX Helbods for 
A-lpcrLculturaX uork^s* Indlfui Council of A,;^(iul%»ml 
Heaoar^t n«w T)^hl« GhBpt«r I5t PP* 51$-516« 
iQ^itla» C.r*A« ( 1 9 ^ ) * Hotos oa taioroaooi>10Ql t^c^ilqpio for 
soolo{^dt6« PP 77* Ca»l)ridj« ttzaiTerstty i 'ress* 
^!^r^» 'f '<*^l^t J . ^ . and TJnvld. J . (1974)» 3t«rlllafttlctt dM 
faaell^a dd .goac All-, radlnncjRfl^qg P ^ l a reemr.>ixi9» 
Tnnu€KiG3 do l a conce^tratloea ot otudQ da :ftmetlesm«afl3t 
oiTfoiaa* ^r^-j,, ^taraa^i AU.fai<aii, ,-^fiitfi*>^» i 2 > i ? 3 . 
27n 
anl2i©pt«?ln a i QIM prodicUoa In ll^Qdalnn jiasaJUffiU* 
rriuoc:i» U'>« f f069)» "• laboratory ©waluattcii of bni to smd 
<^0nO3tflrllQsit8 on the llUtlQ hcwo« f ly , J . looii^ ^toiael . . 
i?l;|u«ttf * .:«• and ^ « I l a r , J.C« (1962). ^ aorotoin^ aetiiod for 
c^Qpaootoril oito of tho hou®8 f ly , ^t g^yaaia, ,lltKyi9^>> ^ t 
361*26?. 
\>iPOshlt "*»A»t 'cWL«datii« ^ csa;1 A^iisatlt . . . i . (1972)« C5ieioatfflPl'-
l laatio!^ of GflXiWatreiln of hauoe f l j t illSS^ ^cgaaatjo^ (I.*) 
t>y te^sat heripa and h « a ^ . Pa^, J . :ifOol,> j^t 73» 
tol» i;«/3. f 1064). Cytocsoaotto o^focts of ^aaootQrl lmi ta In 
aooTultooo. I I* Hod^uiiilsa of apl;ol®t4»»liiauc^l (C i^aiiioo in 
a2it 119-131. 
fiiSixia^Off L , ' . § ^LlaoQoeit V^ . ond HoxXandt «y«?« <1969)» l^imgo to 
t«0tee nnd rooov^^ry of f«r t lXi ty iu Iwll wonrlXo fod 
ohacaout«rilB&te* ton, a i tonol , aoo. />aap.> §Z» S1V52S. 
'^Hoabyboznt a« (1962)* Oi^pnlaQhe ^oas t l t a t t im cmd 3i t f t£^« 
HO!i;$» W«C»^ « (1962)« BiologLoRX Al2i^atl&^^ agsdts* 
'^i^Bkn^^inikOTt 3«X. (1968)* QoBetlo Qethodo of InodOt p ^ 
ooxtrol (-jQcallQ-g Aa Iioooaiivom^g. avooi^ui'ij^ e^ t^>.» 
^ifttfliffffti T?Wffiifl3iP- AtHti ftfiif ^ ' fimfflftiiinj^' I2d»f4% 
.'dkuxQlt H, (1974)* JtutUea <m Iho Ofttxian d«nr«lopo«mt i n 1lk« 
fljf« i^ ioQa daaftatloa YrLgtllfa ^Sae^ aaart* XZ« I f foet of a 
M i t t rift<a*» j&f 57«64. 
.jas«m» '^C* and Aaitjfat V. (t969a)« IHatopathoiosy and hl3te<» 
€li#2i@tr/ of ttio insQOta tr«at«»4 with ohtcioatarllaiitoi t* 
<A\ th0 obei«vva-tl(si3 In aotira tastas of rQlealaa«i^a SASIMM 
r< rl^ioptasas''.oridiano) tipaatad with a|^olata« ^"^1 fiflflj T4^ 
399-404, 
ia^ena* .C* and Aaitya» V» (19S91»)« :iistopa1holO(5f and hiatpi* 
Qh«3latry of lasaoto traatad ^Ifti <^aE30at«nXaiitat IX* 
?« Ifee orto-iioa of fiA l a aotlva taataa of . oJoalo^epettQ j^^tfiMfl 
<?Jr^iopt«»a8AorldldBa) traatafi %d"th apholata* .^aSSiSSiftt 
^ » 405-407. 
<5liyarts 'Ivm^ - • U < 1965) • If foots of s:.holato am! t c ^ oai 
r^roduotlva tlosuaa of '4Pl^9^t«a miASi i^«w, ^a faTflCl* 
^a-feu* I f 140-151. 
Joaaliant A«a,» ioaaeaft H*Z«t c^^a l^t A«A« and Abuljiayt UH. 
(1975)* ^faot of o«r'tain oh«aoat«ni«ita ca Iho larvaa 
of the .p^saay aut»wozat Aiageiflfl 4,rt«i'^ «y Itott* 
(I.^l*iopt«mUioo1uldaa)* 'rfifi ^Wtfftn ^totaoi^. 2Sk 3aS»99a« 
Oliawt J.G* and ana^aa-HlvlAlo* !!• Ct9Cf)« Zaraat&oaaiona* 
aolMra «apIao da pfrodaatoa qpilaieea ooiao Mitavllisant^a 
saoBualaa para l a moaoa da l a firalia* ff^iT^fi^iflt f^flg" w22» 
17-?^. 
tatiaakovv v U ^ 1967)* uiln traida in raaaaz^ daalin^ yitti 
aatiiodo or Izisact atar l l isat ioa, fft?l ImV ^qnT- i^^ r F—t-
IM^r ip^. i a 6 7 . 4>l«<i«u»tll. 3 3 - 0 9 . 
;i78 
of %9<^ (m ma 7«i|>zoauotlv« wtsfmm a&4 onlar^ogm^ of the 
'^  ol(sl» '^ » (1964)« A broaa swage paatleldaX «ffeot ef i^reeton* 
:^ v@nk93ilt li*K« and imaolt i^ «0« (19fi9)* 3ffeeta of apholnt« on 
tuboti, lU (19<S9>. ai«e3O3t0rilmitl«ifi« vH t^a Matt ,ill«l1Anffyt8» 
If.^ r ^f Iglllmi I?9lf1ri l i l t V34, 
^dTsmirlM* V,'''» aaa A^a33Jta79«!i9 A» <t963)« Jtiadleo mi the 
antlfeedaat a^alast the oaterplllArs of yfflr3LOft3La.lia SXsAnX. S". 
(iTctlldfte^ and t^tS^ j^ftPlMi UttOHOill^ ^eladu (uoctuiaaei 
L^l<k»p1wm) m Ottstor (JiateLs JMEEaaats !»•)• '^itKiSBS 
U|xit HU < 1967a) • lQl»r;/Qaio saortaliV ia Ito© progeny of "^e 
tml0 slXkvoxiat Bc^ twrx iHtXl ^^t osal ly a<l:iiiiietcored a^iiolate 
in tiio laanniLL eta^e CLepidopteamtBo^ly^oidae)* ADOI* .^t . 
2ool«. ^» 9«*12« 
Haifil* IS* < 1967b). i^Pfeot of apholate on repvoaaotlve e^gfmm 
of Itie «LXkv(mat MSS^SMBSaSX ^** ^tfo ag^eolal vvfeMne* 
to hlatopatbologloal. ol»MBPnitl.flB of the ovmxlea* Jaii> J« 
Jitgait IS, sad lUsaaot C« (196S), J^dlee on the aale aftevUity 
in the sllkirfoxttt Bofiifvg j^ BEl ^* i»daeed by aphola%«B 
Jat>M ^. <l€Be1i^ ,ee* 4§» 397»36% 
jagaic s* end Qoninot T» (1969)* ^ f e o t of arstnoptesin on 
oogtfieslo of the allicvorm, JjO^KiajifiSl !>• APlftfi Mk i»tt*t 
^ iH~iao* 
•^79 
uia l t !• and Ad^ouo t^ I* (1970). FinXe s t « f l l l t y in Iho sllkwcnRS» 
:ij|5ait il. ana OUsaiklf /»• (t97la>, MAXO s t e r i l i t y in prog<iay 
of Hid taald sLXkuosmt Beabyae a s z l •^'* ozally adaizd.stored 
apiiolato (i^opidoptvms BomliyoidAe) • Aaa^ > a i t . ^c^l> § iti 
M i^eil, ;. aaa .4ifluki» 3, <1S7lti)» ^abar/onio daatii in progaxy 
of malo allkuormo troatod vdtli ai;^oXat« s <3ifferarioe in 
troata^nt at (SLffaront 8tago0» and in tantpoBrataxus txttw 
U2ku!3art K:* and Naidu» £^«B« (1973)* Inliilaitlcei of onmrian ^rovth 
^y t«sa^ In Dysdeawte© oinai lalas . .^t ,r.>amt. MmS^X t^ M t 
20" 22* 
TolocTlOf L»li« and Groaon» T). i, (196 3)» Apholato iaaaoed srtsael-
U t y ir JzasSSI MS^ISC* ^t '^th H'te93L«t 4l» 15H*1317. 
*?ln'5l9llo, J. and :;oa9t ^^ •'W (196t)# "•oao effdots of atiholate 
oa tbo aaroan oookxtMu^t Mat^alia fiflapgy^ tfla (2«»)» 
Whit«i S.B* (1967) • Control of inaoots by aaxuml at«riliaatlon« 
In Qia Uology of atoo^^mim^ aeiaooo enrvoyt 1967t 20V» 
220t Hasaondciforlh* ^iiddx** ran^in . 
wioht Jr»/l«C« and liayst 3.B* (1967)* ^ffaot of raaac^ina on 
raprodaetion of the hoaoe f ly . l i ag<?Bt HtflagaL*t £fit 
56-58. 
«<ijS^««uortlit ^.B* (19^9)* 1&0 ioatrol of irewth aad cassis A 
study of ttio apidcRsal e«l l in an Insaot* pp 196 Coznoll 
Uaivaralty Praaa* Haw ^oxk* 
28n 
WiXsou* J.A* and fla^nt >'^ «^ (19^)* HivtelogLoBl dbaagoo in 
the gOBttds ttiid r^reaaetlTe b«ii«vlor of haatm tlt%B 
( V>&sl7i4iatyX)«4^HC!ioth l^lio«|)blQlo aiaida and ptp^lais 
( Vaslvi4iiij73.)«* -^*< >-adtb«K2n^ vop3rl) pt i^oa$hizMthioio aislda* 
w<af«iteirs«rf B»A«« OBBnint s*« Oa«nni« A«A«i Poocsiiat J«a«i 
BoblnsQQit B«n« and O«rola» E« B* (1974) • Ch€Eaoat«elXctat 
aotlvltsr of 75 QQctpoimda aipdast 'ttie toteooo tnduoanif 
fl^ HifflllilLi iHfiflBg^g* l3Jfcti ,^t<a&»t J£Z* 2@7-a9$* 
:3& )^lcmlf ?«if«4* aad Bro%iit A»y*A* ( l^0)« ^foots of oaiaothal 
dosoe of WfS on the x^vodaotlon and flasoc^tlMll t^ of 
iKOJK illJdAa *^ M^lt '^4<a> 'ftl^t 9g^t J2^ 459^^7. 
•:iakhartyfa» H«F« (t966)» Soawh for now Ohcnoatorilonts* 
•^ okbrnrovet I!*F» (t9^)« QIOMIOBI otorllissiitKm of insooto 
haaeni^ to snxu 4^fi<U ^Miri^lWit yfillitta M t i » t J ^ 
735-7>9, 
« OTl^lnal not 
M^MX,.v^ ->^ i^ i m^ ^utm I m^u 
be iMlliia •iaqttlatogrHia 
l^ki^^ ^%^H WHIV dips ^^MM 1^k-^ & 4 1 ^ 1 ^ ^ '^k w ^^VK^t tfk^MI Jh-^^S * • ^M 
0 ClMWlQB 
00 oltti^od fl»«o Of tiiuwofttiii 
«a o o x ^ a Xutooa 
oo ooQQCSi ovldao'ti 
A difldAtogiRtltkg o^ l l s 
«J oJneolAtoyy ^ o t 
f M X i o o l a r «i>i1ti<dllitm 
0:v gomiima iroatcOio 
11 l im«r Xaai&la 
1|» iatiVfislXioalav plit|[ 
i s intovoi&liiloap apooo 
lo latMomX ovl^ot 
a mXtllaytffod foXXloaXftv opilSieXiiaa 
ad aoaadtfio 
a meXsao 
0 oooyto 
01 oatoar XanoSLXa 
0 0 OlSlrOBP flIlOftlll 
p potto«3. ] ^ py^c^XiooXar o«£LX8 
eo ooorotloa 
ig^ pviaMsr e^saw'tooytoa 
ip t oosoaauar ^pevaatoogrt^s 
» s ^^oaaatowia 
•% H[naiiaiii1 Hi 
ar aaalJwX ••atc&e 
^ i^caphofQr^ aa 
^ t v w i a otHTa 
• 4 v»a «i€«r«ui 
jrt ytmmt «>«5rto 
jra joXk agplioiraa 
JiiiiHt^VIIk'II^A*.. MJ,^ j^A,A7^Y' ^ri^ Tl W'^^^ 
1 UmVLm 
3 Smites •^Moaatoftes 
t 
9 
11 
12 
19 m a aftar«£iB 
19 aagjPatifltt 
17 aatoafa o<N}rt« 
IS gj^ afEHudUj^  
^ oooyla 
31 a s 
^ latana ovidaot 
2^ taoBidisaX £Slim€Bit 
27 lanasp ahaB'tJi 
20 \KkmX txtmm^rnet ne.^ lua 
29 Qploal v^^aa of gocnarlua 
31 attl'ttaacilaftta troi^ooytda 
32 ^vt^plidle 0cwa 
33 ygdEfelllqBlar of&la 
34 yotaig oo^yt* 
3 5 £tflB(9BJBax •ttfl&fl^a 
36 haawstt^ aoiii&y gvaottlur oopXasi 
37 :ro3U£ sj^me— 
3d foXUciilMr oalXa 
39 Mnttgdi^ gUicttXiur e«a.2.a 
40 flulEK&Kt'W ocqpd 
41 iatavMliOBdlMf plttff 
44 «i>—a of OlBc^ad oturoaatin 
m^aBOJlaf 
4B ifalainad oaajta in tbe s«anurtuQ 
49 «ipt7 ovttarlole 
30 atgtiiDaf uMirn oeojrta 
31 d^tela of MaUitasmtad e^Ua 
92 aiil.1 daiteia ooilaotad la ooesaan ovidaot 

late I 
Aantoaloiil ana hlstt^ogietil «tXiiot»XP« 9t th^ oimrids &f aonmX 
A. y!ioii3 siotrnt of l e f t cnmyy 
n ^» .•3« Of antsrlor rogloa of Hie ovi&xlele 
Plate I 
JtiomtffBsy «ad histology e^ tli« omatmm of aozoal J . olm;yila1|^i 
A i^Qlo moimt ot iSie oviurios of 1liaPoo<Hla2^ »old f«a«I« 
B i^dlo iaotiat of 1£i« ovaxioo of •or«o»aK9w.o3.d f«aaiLo 
after (mm ^y of flr«t ov^h^sltton 
0 L*s* of aatoilor rogioa or -^e oiraurlelo 
t) & 1 L»3« of pootovlor ToflQsi of tho o««3elo3.o 
? ?• s* of apioftl ro^mk of tbo soKseoluii 
d ^.s* Hiirau^ ttio pap«9lt<^ UAViim 
H ?•$• ihrott^ Hio vit^aiAXiiia 
X L«.:* tti3E!ou#i tho t«»ai2iftl fHasunt J WS* Huroa^ 1&0 bfts*! v«fl$.oii of ttio s«BwylwR aita 
tho pr«vlt«&l.asl»a 
K L.Sn of Hio ooflorto 
X» x.«s« of noftxay sntttTod ooortoo and latoaRfollioiaar plus 
Plate 111 
»m > • ! Ml stnietex* (tfufta soimta) of atfla vmpeottuttLTu ocgMi* at 
X«)ioaBetlTa oraana et aoxaal n i i l t l 
A £lT« aura old 
c tMBir i v * A« 
SauFeawttvo oTffBa of aalaa traatod WtAeaUy «t«t O.M!( 
Tal at a a a t ata««> 
V flTo aoyo Ad 
S %m 4*70 old 
Smroduotlve or,^aia of aulas traatad taptoBllr utlb 0.50;' 
T^ at ftftti-lnBtar n;?a{^ ial atagai 
0 ftTo days cad 
n taa days old 
1 twanty days Old 
jteroAietlra oraaaa of a a l ^ traatad topically wllh 0.29^ 
nR at oAilt Btus*' 
t tbr» daya old 
X ta> daya old 
L twaaty teya old 
tanoAiattTa orana of aalaa traatod toploally ullta 0 . 0 ^ 
raiat flf«>-tBa&r ojaglal otaaai 
II t«B aaya AA 
B twaaty daya old 
BonoaaetlTa oraaoa of aalaa traatad toinlaally vllb O.ias^ 
«H at adolt atB80< 
0 ftfta«i teya old 
XaMradaotlTa oraaao of aalaa traatad toploally «!«» 0,^9^ 
tm at flftb-tnatar nyi^ pbal stacii 
r flftaaa daya ta.t 
E 
k 
V 
F 
J 
N 
C 
K 
0 6 ^ 
D" 
H 
L 
V| 
At ftv* «iy« ^m «t tiM»1l|r AMT* «&4 
C9 t«i days al.d 
Ec^eoAMtfrve coraPAs •< aal^s tr«it«A at wMlt tmm lAHi 
!% £!•« MfB oldt % tifpity teys <ad 
stag* %d.1ti 0*2Sl^  ^11 tqr iiij«otl«Bi appHcatiim 
Hc^roi^iotlv.i oTtpao of laalee tanaftt^ S at a^yilt stag* nl'tti 
0»ig5:i Till by i;490tloti appllofttitiii 
0i ti-v<» aayo oloi Ilf ty^aty days cad 
E«^aPoaietliro or^paa of aeXoo tv«it«d ot £lf1ti*»in3taff £gfe^ i]heX 
stage with o»ia$^> fHI by inJootlcKi op^^oatloa 
X» fiftocii dayo old 
Jt L«s, of tootlo aftor tm ^ y s of ia^ootloa of 0*S01l T3i 
at a ^ l t otftiso 
!l« ovary of 8or«»»aa3f>»o2.d foMlo Oiitih antoA wi'tti smlo 
troatod %Atb 0*90$ ?SS by toploal appXloatlcei 
0» o^ mry of ooran!»dBL2^ »old tmelQ %td.<ii laat^ %dtti laaHo 
troatoA vilti 0*90^ Tii by izijoetloii i^^Uoatlixi 
lil otology of niaanaiaX isaao ropzoteotliro ««i9ttio 
£ * pf hmBm of tootoai l»f t . s* Of tootio thyoo^i iNi«a offovcitUii 
Ot f«3« ot tootlo itumi^ B^ammrnxm B* T«3» tMt&o th«M#i 
bunaioo of i»«Bamtosoat «f» f«s* itamm aoaid«Ei«i «nA 
bnXbao ojaoalatovliio 
Plate V 
r^LA1^rt 
atwtota* tit wa.m mpsoAiatt'ra 
At ^ B . mt « • • « • •< tLt%mmymr-^i aal* «»««•« %\ a d t 
• « « • « 1 « 0.90$ TBI Iqr topiMl avpUflBttan 
C L,s. Of tMtla «t ttftavk-da^i^d aala 1n>tad a t •«&* 
i^»«* Hl«t 0.39» TU V taplaa anUMltaK 
l^ L.3. ot t ^ M s vf <lftM»»«jMa< aaX* «nat«A at a«a* 
•ta«« vdlb 0.ta9li tm tgr tn jM««i av^UaaltfiB 
•St !,. .^ Of taoUs of AftMOai^vs^^d n a * traatad at adult 
ateoa wllh S.Ojt a i s >r toid.aal ajvltaatton 
Ft L.Q. of testta of flft9«>-dBy-«&d nals traatad at a * l t 
stage ullb 0.50" '.ns b? Injao'aaa apiOloatlaQ 
Ot L.". of tastla of £lfta<n-'d>j^•«lld aala tMBtad at adalt 
staso Ml-tb O.SO^ Iit33 tv laaaralaa avsUaatton 
H, L.s. of aanlnal Tatf Aa of af«o«o>dajk^a aala traitad 
at a a a t otaaa «l«i 0.9(H( «M tjr t^^oal i^pUwHoi 
I , I..3. of aaBinel vaalAa af flfta«»d>9>c3.d aala tnatad 
at adolt ataea «t«i 0.90!^ MS tv lajaattai appUealSai 
J. t . 3 . of amaal Toala&a of ftftaaavduMgid aala twatol 
at AfllMUMtHr aiaphol atM* ^*i 0. |0$ WB lv taaridfln 
^TfiUaBttCB 
X, T.a. of taalia « x « t ^ Iha M S K B af aBoaoataajrtaa of 
AtUte^^Kfta,t oBle ivaitad at fKHaSaalBV a " 
•taaa ullh O.joie n s ^ toMman appUoatlsB i^x'XsstTii ?jo^'sn^^Ja^5p2a»J at 
.00 
Plate VI 
W 
C 3 
' 1 % 
^ 
: LX 
J r 
Amtoataal and hlstelaoteol teaoeu I n Iba ovurtas a f J^ Miugwteg 
ftaAra tra-tad • • aft i l ta %d«i 0 .$0<ra i tiar toploal a n S i S S S T ^ 
A at tar ana aay of traa-taoit 
B is 0 a t tar HuFaa day a t tvaaViaat 
C ft II at tar tivt day at tvaa'tBaat 
n * I af ter t«> day ot t raatawt 
3 a t tar t t f taaa day of taraaWait 
•SttS a t tar tmnty day of troataant 
Plate VII 
t 
'II' 
4|« 
4 w 
t 
' - # 
CC' 
ABttteolaea and tiiaMloAUBX dHHSM In Hi* •vmzlas of 3> ftftlgilln f^lfl 
fonalaa traatad a* flftlv-lavtup ojai^a «11b 0.90$ T'^ «y tosAoal 
applieatlan. 
A & 3 omrlae of oaa>da^01d affaotad faaaXa 
S t § tmrta* of «uFa^aay-«ld itffaatad f a n l a 
a sootiaa of ganBxlaa of tiT»>dB]ki«Xd aftaetvd tvaala 
C & a o<nulas of t«>>4ay»«iA affootad faaal* 
S * X OMXlaa of atfrn-'t^s^-tDit affootoA fMila 
i 1,3, Hxtmgi OTBxiolaa o f ttros'tiMk^^tt •Cfavtad <«•&•• 
-„i?iiei;-v-
Plate VIII 
^ 
C/-H, 
«' 
\ 
^ 
-ff 
in 
AnBtaxLool and htataloslMa «mms»m In «>• • « « X 1 M •< J . 
fawles 4r«at*A ullb 0.50^ 991 bjr Injaotiaa a^pllwtleD. 
A «s • an«v ItoSM days of trw«unt 
3 attar a v a daya ot trw^tatt 
B aftar t«i aaya o£ 'ttwaMB't 
? attar flttan dare at tvaatsatt 
C jb a attar tu«aV <!aya of ' 
n m ^ i A t of Utlli-inatar njp^ilial f«alaa< 
il & !• ov<urilaa of ca«i>da]Mad affaotad faoolao 
I omurlao of Ibros-dB^-ald attaatod faaala 
!I ovaries of tt'r»«dajto«id affaotad faaala J & H aiwrlaa of tawdBjMld affaotad f«ailaa 
K * 0 waalaa of tH«kty»dayi«&d affaotad faaaaaa 
Plate IX, 
tUSLZ 
jlBB«anlea3. aaa hlvMLogleal tmman to lb* oiBXlas of J . 
faoBlea tnatad «1«> 0 .12» saa 5y «opla*l ap^lieattto. 
Traa'te«kt of smUy tnargad fanlaai 
A & :: aftox' £!•• Oays of troalnait 
B ftftv tai teys of larMtamt 
C aftor flftaci diya of troate^it 
s aftar tututr day* of tgraBMsit 
tMatmant of fiftt-laatav nyapbaX <»Ml >•! 
r ovaxloo of tlT»'dBjk«id affootod faoal* 
ft evBilaa of t«n>dajr»«aLd affeetsd fsaala 
n ovavtoa of fl,ftow<»Jay.eiia affaeted faaalo 
Iate)q 
0 
,23 \ - ^ - '-f 
ilmtanlaal ana lilaMloala^ dnns*a 1» '<•>• onuds* ot J). 
f o a l act tcastad ullb O.S^ 731 Iqp 'teploaX appUeattoa. 
Traatiaaat of nauily auoKad foaalaai 
A ft T) aft«r a v a ekys at trwtaai't 
B & ", attar tan days of tnalaeu't 
0 * . aft<r fif«a«i aaya at tvaatamt 
0 aftar ttrantr day* e t «Na«i«it 
QMstMBt af tliVfinat^ txyrngtaH ISnalaa) 
B ovadaa at ana-dayMUd attaetad faooXa 
I. I..S. of MMBMam af itare»ft«y'tfU affaetad faoala 
1 omctas Of flT»-da|uAa ofCMlaA f a n l a 
V aaattai oiavaxtola af aftatn^o^^^laiHastad 
K a«MlM af ^umtf-'titf'^aM sfSaatad twala 
Plate XI 
\j^0 •^v WW'S 
M 
% • 
£. 
>«.^ 
il 
50-fr^ 
A ^ " 
3 ' , 
.4^  
J . ' 
f ^/ /-"< 
K Lg 
-51 
y 
^•5 
3 
JtaBtenlaal oai b l v W l o ^ s ^ ! • • « • • la Ifaa omxlaa of Jj. 111ffn'Bn*n* faoalae troatad wltn 0.SS9 W ty tajaotton iq>pl.laatlati, 
Troatoant of navly aMoread faoalaai 
A * s a t t « flva aaya of tv« ta« i t 
B, !i « 7 aftar tas days e£ traatBAt 
C & a aftav attMD daya of traataant 
U attar t w v V daya of traa^acBt 
TvoatDatt of artb-lnatar ayiqpiwl f<aal«ai 
I omelaa of a-va^day-ald affaetad f«Hlaa J aaettoD of Via ovarloXa of aBa»da».ol.il effavtad f«nalc 
K & jc ovBTlas of flra-tejkOld affaeiad fanXa 
li k B evaxlao of t«>»4ajMiId affootad fanala 
0 ovdflae of tlf%a<ni>dBMld affaotad fooala 
p aaetttB of mo •wazldaa of tMntiKdajMAd aff«e1«d fwAa 
Plate Xll 
Joatenleta and hlstolssteol duB«a la lb« owalaa of JJ. StBHittUt 
f«BBlM trsBtvd «t1h 0.129^ tm ay lnj«etlOBi •vplloatlfln. 
TraBtaMt of nauly atargod faaalaw 
AAV aftar ftva dura of traBtatnt 
31 3 , n * X aftar tm iay* ef taraalaffrt 
C 3 ft J aftar flftaaa daye of traataaat 
3 & E aftar tvaat/ daya of traataait 
<Craa«t«t of flfli>i4natB» ognliaX f«aal«a> 
I, k P avuiaa of av^Otftit affaatad faaalw 
ft A B ovnlaa of tct-daya&d affaetad faaalas 
S » 3 ovurtaa of aft««»dil>i«ld affastad tanlaa 
0« T k 0 ovarlaa of tiMBty>dBy-old affaetad faaalaa 
Plate XIII 
MpvMnltra nwmf • ' M I M »rii>»d «osit«aU.7 vl«i 9«0K 
A« S T * 4>ra caai Bt flt«a«> d>7a Ad 
lasoitoottT* orana of aalaa 'tcwtod taptflaUy wl«i 9.0< 
C* a v a aaya tadi S^  af%a« da;* A< 
Saprodas'tlra or f^iQs of aalae tnatad as aAalta utCi Oa5|( 
ma \ty InjoetlaB ttji:;iUsatla> 
*:« five days old) ft t«n days old! a« tMBty daya old 
&eprodaetlTe orimae of aolaa traatad as Clt1b>la»*ur ajnha idtti o.$05 tsts %^  InJaettoB ^pUoattoa 
Ht five dnya Adi It tmi days eldi Jt 'twtntr daya eld 
Bapnaietlva oar«ns af oalaa tgaatod aa adalta idlta 0*90^ 
mis t>y ItdamoB an^aattOB 
i^ t fiva days oldi L( taa dnya tildi Ut tuaatjr daya old 
B r^redBO'tlTa orgma at aaiaa «r«a«ad aa flftix4&«tar ay^pha 
Willi OtSOK 11^ 3 t7 laaartfan appUoa'tlai 
B« a v a daya Adt Ot tan daya Adi Ft tvanty daya Ad 
IPIate XIVI 
1 ' ^ 
A 
E 
^ 
M 
•^H 
F 1 
J 
N 
G 
K 
D 1 
V 
H 
L M"^  
iMttaalaeil and hlgtologlatl dBai««a In Hia Oftalta ot J . "«"•«•'"*•« 
UmHn twatod «l«i S.O^Jii'i by tosloal applloBtloo. • 
Traataoit of naid; notitad fsaaloat 
A, B fe C attar ts.v9 aiya of traa-taAt 
5 aft«r t« i teya of tvaatMB't 
a after twanty daya af trwtMKt 
Traataoat of fttlb-laatar nysqiial f«al«ai 
9, I * J ovBif 3c of ^ T B . 4 B » . ^ « aCfaotad taaalM 
0 ovB*taa «f ta>>dB«>-Ad afZastaa zoaala 
a ovaalaa of tMnty^day^^Xd affaetad fawla 
late X^  
suss m 
Awtooleal BDd htstologlaBl teaBms in 1b« o«utaa of 3. "'""n f^i'^ m 
«NBt«d Dllh O.SOf SSIs Xif inlaBttoi Bp!AtaBtten.aa1tioa 
nrsBtaait of nmAr <n«psad faaalaai 
A * 3 «f«tr <!•• teya oS trantast 
B & 7 after tm aaya •£ iraataA't 
0 * 0 anair tLttum teya 9f «F«lH«n« 
S * n after tw<n^ tejra of tr«ita«it 
Drataait of flf«fc4a«tBr ajiqiial fanolaa* 
I a H ovnrlaa of fiT^dBy>-ald affaetad f«9Blaa 
Jt E * 0 <naxlaa of t«>»da^-a!ld attaotad fanalas 
Ii * r avBdaa of flfta«k»da»i«ia •ftwtad fanalaa 
Mt Q * s ovadaa of twaat^aay-OId affsotad faoBlaa 
lk_.:-l1BKg 
AaatmloRl and hlatologleal dooasaa tn tUo ovaHas ot Jj. j m ^ i ^ g m 
fcMlra trwtad as m»-«B.^-<a.a. aftdtii «i«i O.SOji l£ts by uSStSS 
•ppllmtlon. 
A * 3 aft«r ftva teys e{ tnalMkt 
B a f eftav *m due of tarw-tawt 
C» 0 ft H tittttt £ins«a aays of «r««a«i4 
Bt I | J & K sftar tMD'ty diyo of tMk^MAt 
•fr 
IPIate XVII 
1u 
\M i 1 itm im 
m^ ma i 
u 
1 ''^ n 
1 1 F 
w^ 
•'jM^ 
ii ^•m 
Annto^oal and HI stologlaiX iBaagta In «>• ovszlas of " _ _ _ _ 
tepeXea traatad aa nffe-lnatuP njn$)ie wl1i> O.S04 '£!s Bjr liaasPi 
applies tl<m« 
At 3( n ft I onotes of £tir*>te»>«ia affaotod fcniloa 
C, 9 & J ovoslaa of ttrk-dajMad affoetad faaAlaa 
S o«Bxt08 of £lfte«»Ai:r-old affaetad fiwalaa 
f ft K onuriea of tiMnt^dajMild affaotad faaalaa 
Plate XVIII 
